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FRIENDLY  INTERCOURSE  AND  UNION  AMONGST  PHARMACISTS. 


The  most  important  ways  in  wliicli  a  member  can  aid  the  objects  of 
the  Conference  are  by  suggesting  subjects  for  investigation,  working 
upon  subjects  suggested  by  himself  or  by  othei's,  contributing  infor- 
mation tending  to  throw  light  on  questions  relating  to  adulterations 
and  impurities,  or  collecting  and  ibrwarding  specimens  whose  exa- 
mination would  aflbrd  similar  information.  Personal  attendance  at 
the  yearly  gatherings,  or  the  mere  payment  of  the  annual  subscrip- 
tion, will  also  greatly  strengthen  the  hands  of  the  executive. 

A  list  of  subjects  suggested  for  research  is  sent  to  members  early 
in  the  year.  Resulting  papers  are  read  at  the  annual  meeting  of  the 
members  ;  but  new  facts  that  are  discovered  during  an  investigation 
may  be  at  once  published  by  an  author  at  a  meeting  of  a  scientific 
society,  or  in  a  scientific  journal,  or  in  any  other  way  he  may  desire  ; 
in  that  case,  lie  is  expected  to  send  a  short  report  on  the  subject  to 
the  Conference. 

The  annual  meetings  are  usually  held  in  the  provinces,  at  the 
time  and  place  of  the  visit  of  the  British  Association;  that  for 
1895  will  be  held  at  Bournemouth. 

Gentlemen  desiring  to  join  the  Conference  can  be  nominated  at 
any  time  on  applying  to  the  Secretary,  or  any  other  officer  or 
member.  The  yeai'ly  subscription  is  payable  in  advance,  on  July 
1st.  The  amount,  which  includes  free  delivery  of  the  Year-Book, 
is  7s.  Qd.  for  members  residing  within  the  Postal  Union.  Further 
information  may  be  obtained  from 

The  Asst.  Secretary  ;    Beit.  Pharm.    Conf., 

17,  Bloomsbury  Square,  London,  W.C 


THE  YEAR-BOOK  OF  PHARMACY. 

The  Conference  annually  presents  to  members  a  volume  of  about 
GOO  pages,  containing  the  proceedings  at  the  yearly  meeting,  and  an 
Annual  Report  on  the  Progress  of  Pharmacy,  or  Yeai'-Book,  which 
includes  notices  of  all  pharmaceutical  papers,  new  processes,  prepa- 
rations, and  foi'mulae  published  throughout  the  world.  The  neces- 
sary fund  for  accomplishing  this  object  consists  solely  of  the  sub- 
scriptions of  members.  The  Executive  Committee,  thei-efore,  call 
on  every  pharmacist — principal,  assistant,  or  pupil — to  offer  his 
name  for  election,  and  on  every  member  to  make  an  effort  to  obtaiti 
more  members.  The  price  of  the  Year-Book  to  non-members  is 
ten  shillings.  The  constitution  and  rules  of  the  Conference,  auJ  a 
convenient  form  of  nomination,  will  be  found  at  page  279. 
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INTRODUCTION. 


A  BRIEF  allusion  to  the  recent  literature  of  tlie  aconite  bases,  such 
as  formed  the  subject  of  our  opening  observations  in  the  intro- 

ilnr.torv    r.h.m-»t.f>r    of    tliA    nrAPPriinof    vnlnmp     mnv    fitlv  or.r.nnv   thft 


EEEATA. 


Page    29,  line  40,  after  F.  B.  Burls  add  E.  E.  Evans  and  (!.  H.  Desch. 

Page    44,  line  18, /or  oscine  read  benzoyloscine. 

Page  108,  line  28,  for  Auteni'eith  read  Antenrietli. 

Page  132,  line  16, /or  Septentironale  read  Septentrionale. 

Page  154,  line  26, ybr  Cheledonium  read  Chelirlonium. 

Page  160,  line  35, /or  liiglil3'  read  very  active. 

Page  189,  line  11, ybr  V.  Coblentz  read  W.  Coblentz. 


Aconlfme,  Acetic  acid.    Benzoyl-aconme, 

or  Isaconitine 
(Picraconitine). 

:C3,H^3NOn  +  H,0  =  C.HgO.,  +  C24H39NO10 
Benzoyl-aconine.  Benzoic  acid.         Aconine. 

It  has  further  been  observed  that  Avhen  aconitine  is  heated 
at  its  melting-point  it  is  decomposed  into  acetic  acid  and  pyra- 
conitinc  (anhydro-benzoyl-aconine),  C;3iH4iNOio,  a  new  base 
which  yields  on  hydrolysis  benzoic  acid  and  pyraconine  (anhydro- 
aconine),  0^4  H37  N  O9,  and  agrees  with  isaconitine  in  being  non- 
poisonous.     The  formation  from  aconitine  of  a  constant  quantity 
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INTRODUCTION. 


A  BRIEF  allusion  to  the  recent  literature  of  the  aconite  bases,  such 
as  foraied  the  subject  of  our  opening  observations  in  the  intro- 
ductorj-  chapter  of  the  preceding  volume,  may  fitly  occupy  the 
same  place  again  in  the  present  work  on  account  of  the  new  and 
interesting  light  thrown  upon  the  nature  of  these  bodies  by  further 
researches.  The  latest  results  obtained  by  W.  R.  Dunstan,  in 
conjunction  with  E.  P.  Harrison  and  F.  H.  Carr,  show  that 
picracouitiue,  the  amorphous  alkaloid  previously  described  by 
T.  B.  Groves  and  C.  R.  A.  Wright,  is  identical  with  isaconitine. 
It  further  appears  that  the  conversion  of  aconitine  into  isaconitine 
invariably  precedes  the  hydrolysis  of  the  former  into  aconine  and 
benzoic  acid,  that  this  conversion  is  always  accompanied  by  the 
formation  of  a  definite  and  constant  proportion  of  acetic  acid,  and 
that  aconitine  must  therefore  be  regarded  as  acetyl-benzoyl- 
aconine,  and  isaconitine  (picraconitine)  as  benzoyl-aconine.  In 
accordance  with  these  views,  the  changes  occurring  in  the  hydro- 
lysis of  aconitine,  and  the  alterations  which  have  become  necessary 
in  the  formulse  of  isaconitine  and  aconine,  are  represented  by  the 
following  equations  :  — 

CgsH^jNO,,  +  H2O  =  aH,0,  +  C31H43NOH 

Aconitine,  Acetic  acid.    Banzoyl-aconino, 

oi"  Isaconitine 
(Picraconitine). 

;C3iH^N0ii  +  H,0  =  C^HeOa  +  C^^Hg.NOio 
Benzoyl-aconine.  Benzoic  acid.         Aconin?. 

It  has  further  been  observed  that  when  aconitine  is  heated 
at  its  melting-point  it  is  decomposed  into  acetic  acid  and  pyra- 
conitinc  (anhydro-benzoyl-aconine),  C31H41NO10,  a  new  base 
which  yields  on  hydrolysis  benzoic  acid  and  pyraconine  (anhydro- 
aconine),  0^4  H37  N  O9,  and  agrees  with  isaconitine  in  being  non- 
poisonous.     The  formation  from  aconitine  of  a  constant  quantity 
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of  acetic  acid  ou  heating  or  by  hydrolysis,  promises  to  serve  as 
the  basis  of  a  satisfactory  process  for  the  assay  and  standardi- 
sation of  galenical  preparations  of  aconite.  The  identity  of 
isaconitine  and  Groves  and  Wright's  picraconitine,  as  well  as 
the  formation  of  this  body  along  vv-ith  acetic  acid  in  the  first 
stage  of  the  action  of  boiling  water  on  aconitine,  have  also  been 
observed,  independently  of  W.  R.  Dunstan  and  his  collaborators, 
and  practically  at  the  same  time,  by  M.  Freund  and  P.  Beck, 
who  differ,  however,  from  the  former  in  assigning  to  aconitine 
the  formula  C;.,  H47NO11,  and  to  aconinc  the  formula  C^5H4jNOy. 
Further  investigations  must  be  awaited  to  clear  up  this- 
discrepancy. 

Hyoscine,  it  appears,  can  no  longer  be  regarded  as  a  distinct 
alkaloid.  A  renewed  study  of  this  body  by  0.  Hesse  supplies 
further  evidence  in  support  of  the  opinion  previously  expressed 
both  by  E.  Schmidt  and  himself,  that  it  entirely  agrees  in 
composition  and  characters  with  scopolamine.  The  same  author 
also  confirms  E.  Merck's  observation  respecting  the  identity  of 
atropamine  with  apoatropine,  and  deals  with  the  conditions  under 
which  this  base  is  converted  into  belladonnino.  An  alkaloid 
obtained  from  the  root  of  Solanum  carolinensc  is  described  by 
J.  U.  Lloyd  under  the  provisional  name  of  "  Solnine." 

A  recent  investigation  of  narceine  by  M.  Freund  and  G.  B.  Frank- 
forter  leads  these  chemists  to  infer  that  the  generally  accepted 
formula  of  this  body  should  be  altered  to  C.^a  H.- N  Og  +  3  Ho  0, 
and  that  pseudonarceine,  the  product  obtained  by  Roser  on  heating 
narcotine  methiodide  with  alkalies,  is  identicjal  with  narceine. 
The  constitution  of  morphine  has  received  the  attention  of 
G.  N,  Vis,  while  the  estimation  of  this  alkaloid  in  opium  forms 
the  subject  of  a  report  by  D.  B.  Dott.  Protopine,  an  opium 
base  occurring  also  in  the  roots  of  Sanguinaria  canadensis  and 
CluUdonium  ma'pas,  has  been  again  prepared  from  the  two  last- 
named  sources  by  E.  Schmidt,  G.  Koenig,  and  W.  Tietz,  whose 
results  confirm  the  identity  of  the  products,  and  also  establish 
the  perfect  agreement  between  samples  of  chelerythrine  likewise 
obtained  from  the  roots  of  these  two  members  of  the  Papavcracca\ 

The  cause  of  the  conflicting  statements  published  with  regard 
to  the  melting-point  of  cocaine  hydrochloride  will  be  readily 
understood  from  0.  Hesse's  observation  that  the  temperature  at 
which  this  salt  fuses  varies  very  greatly  according  to  the  manner 
and  apparatus  in  which  the  heating  is  conducted.  It  is  shown 
that,  under  different   circumstance.^,  fusion    may    take   place   at 
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200-202=  C,  at  186°,  ut  lGO-lGi°,  and  even  at  as  low  a  tempera- 
ture as  152-154°  C. ;  and  it  is  clear,  therefore,  that  the  melting- 
point  of  this  salt  affords  no  criterion  of  its  purity  unless  the 
conditions  under  which  it  is  to  be  ascertained  are  definitely 
stated.  New  tests  for  the  recognition  of  cocaine  are  described 
b}''  M.  Lewy  and  M.  Schaerges,  and  the  same  service  has  been 
performed  with  regard  to  colchicine  by  E.  Barillot,  and  with 
regard  to  eserine  by  J.  E.  Saul,  A.  J.  F.  da  Silva,  and  J.  B. 
Nagelvoort.  W.  Duncan  has  examined  the  crj'stals  depositing 
in  acidified  solutions  of  strychnine  hydrochloride,  and  finds  that 
they  consist  of  the  neutral  and  not  of  an  acid  salt  as  has  been 
assumed.  Directions  for  the  preparation  of  strychnine  nitrate 
in  the  form  of  perfectly  colourless  crystals  are  given  by 
E.  Guignet.  The  literature  of  the  cinchona  alkaloids  has 
received  further  contributions  at  the  hands  of  0.  Hesse,  E. 
Grimaux,  E.  Leger,  E.  Jungfleisch,  E.  Lippmann  and  F.  Fleissner, 
dealing,  for  the  most  part,  with  derivatives  of  these  bases. 
Caffearine,  a  new  alkaloid  from  coffee,  is  reported  upon  by 
P.  Palladino,  and  shown  to  have  a  composition  corresponding  to 
the  formula  CjiHig  No  O4.  Processes  for  the  estimation  of  caffeine 
are  published  by  M.  Guillot  and  by  A.  Grandval  and  H.  Lajoux 
while  the  separation  and  determination  of  theobromine  and 
caffeine  have  engaged  the  attention  of  W.  E.  Kunze,  and  of 
H.  Brunner  and  H.  Leins.  The  bases  contained  in  the  bark  of 
pomegranate  root  are  again  discussed  by  G.  Ciamician  and  P. 
Silber,  who  suggest  that  the  name  pseudopelletierine  should  be 
changed  to  granatonine,  in  order  to  bring  the  nomenclature  of 
its  derivatives  into  uniformity  with  those  of  tropine,  which  it 
closely  resembles,  and  of  which  it  is  probably  a  higher  homologue. 
This  proposal,  however,  is  protested  against  by  C.  Tanret.  Canadine, 
from  the  rhizome  of  Ifydrastis  canadensis,  is  found  by  E.  Schmidt 
to  be  tetrahydroberberine,  and  to  yield  berberine  on  exposure  of 
its  solution  to  light  and  air.  Further  accounts  of  hydrastine 
by  M.  Freund  and  F.  Lutze,  of  gelseminine  b}-  L.  Spiegel,  of 
sparteine  by  F.  B.  Ahrens,  of  corydaline  by  J.  J.  Dobbie  and 
A.  Lauder,  and  of  nicotine  by  F.  Blau,  A.  Etai'd,  and  A.  Pinner, 
are  mainly  devoted  to  the  consideration  of  compounds,  derivatives, 
or  decomposition  products  of  these  alkaloids.  Nicotine  is  also 
referred  to  by  G.  B.  de  Toni  and  G.  Heut,  the  former  of  whom 
has  investigated  its  distribution  in  various  parts  of  the  tobacco 
plant,  whereas  the  latter  describes  an  acidimotric  process  for  the 
estimation  of  both  nicotine  and  coniine,  when  occurring  together 
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ill  an  aqueous  solution.  The  purification  of  coniine,  and  the 
rotatory  power  of  this  base  and  its  salts,  are  dealt  with  by  J. 
Schorm  and  F.  Zecchini  respectively. 

S.  V.  Kostanecki  and  J.  Tambour  have  succeeded  in  effecting 
the  synthesis  of  gentisin  by  heating  a  mixture  of  molecular 
proportions  of  hydroquinonccarboxylic  acid  and  phloroglucinol 
with  acetic  acid,  and  converting  the  gentisein  thus  obtained  as 
a  sublimate  into  its  methjd  ether  by  treatment  with  methyl  iodide 
and  potassium  hydrate.  The  product  is  found  to  be  identical  with 
natural  gentisin.  The  results  of  an  investigation  of  cotoiu  by 
G.  Ciamician  and  P.  Silber  render  it  probable  that  this  body  is 
the  monomethyl  ether  of  benzoylphloroglucinol,  and  indicate  that 
its  correct  formula  is  CJ4HJ2O4,  and  not  C22H]8  0(;,  as  stated  b}' 
Jobst  and  Hesse.  According  to  the  same  authors,  the  formula  of 
paracotoin  should  be  altered  from  Cj^HjoOg  to  C-j.^HgO^.  Various 
derivatives  of  santonin  are  described  by  J.  Klein  and  A.  Andreocci, 
with  the  object  of  throwing  additional  light  on  the  constitution 
of  this  body.  Further  information  respecting  the  preparation  of 
pure  digitouin  is  furnished  by  H.  Kiliani,  who  also  gives  an 
account  of  a  number  of  products  of  change  obtained  from  digito- 
genin.  Iridin,  a  glucoside  existing  in  the  rhizome  of  Iris 
Florentina,  is  shown  to  have  a  composition  corresponding  to 
the  formula  034112^0,3,  and  to  split  up  on  hydrolysis  into  glucose 
and  irigenin,  Cj^  H,(.Og.  The  tannin  from  the  root  bark  of  Piinica 
Grmiafuui  has  been  examined  by  J.  Galley,  and  is  regarded  by 
him  as  identical  with  gallotannic  acid.  The  tannin  of  ten,  on 
the  other  hand,  is  found  by  A.  Hilger  and  F.  Tretzel  to  have 
the  composition  and  general  properties  of  an  anhj'dride  of  digallic 
acid,  and  not  those  of  a  glucoside.  Acetone  is  recommended  by 
H.  Trimble  and  J.  G.  Peacock  as  a  very  suitable  solvent  for  the 
extraction  of  tannin  from  oak  bark.  The  tannins  obtained  from 
the  barks  of  four  different  species  of  oak  indigenous  to  India 
appear  to  be  identical  with  each  other,  and  also  with  that  ex- 
tracted from  American  oak  barks.  E.  Fisclicr  reports  upon  a 
number  of  crystalline  artificial  glucosides  obtained  by  saturating 
.solutions  of  glucose  in  different  alcohols  with  hydrochloric  acid 
gas.  Some  of  these  bodies  are  stated  to  have  a  sweet  and  others 
a  bitter  taste,  and  all  appear  to  agree  with  natural  glucosides  in 
not  reacting  witli  Feliling's  .solution  and  other  sugar  tests  without 
being  previously  boiled  with  dilute  acids. 

Attention  is  called  by  G.  13.  Schmidt  to  A.  Andouard's  descrip- 
tion of  the  distinctive  characters  of  chrysarobiu  and  chrysophanic 
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acid,  wliicli  he  considers  as  much  more  correct  than  those  met 
with  in  the  leading  Pharmacopoeias.  As  regards  chrysarobin,  the 
nnsatisfactor}'  nature  of  some  of  the  Pharmacopoeial  and  other 
tests  are  likewise  pointed  out  by  E.  J.  Millard.  Pure  cathartic 
acid,  as  reported  upon  by  A.  Clensz,  appears  to  have  a  composition 
represented  by  the  formula  C3Q  Haj;  N  Oy^,  and  to  differ  materially 
from  preparations  of  variable  composition  previously  known  by 
the  same  name.  The  various  acid  principles  hitherto  obtained 
from  the  resin  of  pine  trees,  and  distinguished  as  abietic,  sylvic 
and  pimaric  acids,  are  shown  by  H.  Mach  to  be  identical. 

An  examination  of  commercial  samples  of  sugar  of  milk  by  J.  0. 
Braithwaite  reveals  the  fact  that  notable  quantities  of  magnesium 
lactate  occasionally  occur  in  this  preparation,  and  impart  to  it  the 
undesirable  property  of  causing  coagulation  of  casein  when  added  to 
boiling  milk.  The  presence  of  this  impurity  is  attributed  to  the 
use  of  magnesia  or  magnesium  carbonate  in  the  process  of  manu- 
facture of  the  milk  sugar  with  the  object  of  neutralising  the 
acidity  of  the  whey  during  crj'stallization.  It  is  therefore  sug- 
gested that  in  the  official  tests  for  the  purity  of  sugar  of  milk  the 
amount  of  ash  should  be  directed  to  be  determined,  and  should  not 
be  allowed  to  exceed  0*25  per  cent.  The  spontaneous  inversion  of 
cane  sugar  which  has  been  sometimes  observed  to  take  place  in 
aqueous  solutions  is  found  by  A.  Bechamp  to  be  brought  about  by 
the  presence  of  organisms.  F.  B.  Burls,  in  conjunction  with  R.  E. 
Evans  and  C.  H.  Desch,  records  the  interesting  observation  that 
cane  sugar  and  other  carbohj'drates,  when  treated  with  nitric 
acid,  give  rise  to  the  formation  of  appreciable  quantities  of  hydro- 
cyanic acid.  The  action  of  diastase  on  starch  is  shown  by  C.  J. 
Lintner  and  Gr.  Diill  to  result  in  the  formation  of  five  distinct  pro- 
ducts, viz.,  isomaltose,  maltose,  and  three  dextrins,  for  which  the 
names  amylodextrin,  erythrodextrin,  and  acJiroodcxtrin  are  sug- 
gested. Ct.  Rouvier  has  further  investigated  the  reaction  between 
starch  and  iodine  under  varj'ing  conditions,  and  has  obtained  four 
definite  compounds  containing  sixteen  molecules  of  starch  in  com- 
bination with  two,  three,  four  and  five  atoms  of  iodine  respectively. 

D.  Bi'own  has  again  given  attention  to  the  decomposition  of 
chloroform  both  in  the  presence  and  the  absence  of  alcohol,  and 
arrives  at  the  conclusion  that,  while  the  retarding  effect  of  alcohol 
on  this  decomposition  may  be  regarded  as  a  fully  proved  fact,  a 
satisfactory  explanation  of  its  preservative  action  remains  still  a 
desideratum.  Requirements  as  to  characters  and  tests  for  the 
purity  of  chloroform  are  suggested  by  D.  B.  Dott. 
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The  occurrence  of  ozone  and  of  hydrogen  peroxide  in  the  air  is 
called  in  question  by  Ilosva  on  the  ground  that  the  reagents  usually 
employed  for  the  detection  of  these  substances  are  affected  in 
precisely  the  same  manner  by  nitrogen  peroxide,  which  has  been 
proved  to  be  a  constant  constituent  of  the  atmosphere.  In  his 
opinion,  no  satisfactory  evidence  has  yet  been  brought  forward  to 
warrant  the  conclusion  that  either  of  the  substances  named  is 
present  in  the  air  or  in  rain  water.  G.  Kassner  recommends  the 
■use  of  calcium  plumbate  in  a  porous  condition  as  a  means  for 
obtaining  a  cheap  supply  of  oxygen  from  the  air.  The  pungent 
gas  with  which  oxygen  obtained  from  a  mixture  of  potassium 
chlorate  and  manganese  dioxide  is  invariably  contaminated,  is 
found  by  0.  Brunck  to  be  ozone  ;  but  a  subsequent  research  by  H. 
McLeod  seems  to  afford  satisfactory  proof  that  the  impurity  in 
question  is  chlorine,  as  has  been  generally  supposed.  A  steady 
current  of  pure  oxygen  for  medicinal  purposes  is  obtained  by  M. 
Delamotte  from  a  mixture  of  sodium  peroxide  and  sand  by  the 
gradual  addition  of  water.  J.  Ball  directs  attention  to  the  very 
marked  accelerating  influence  produced  by  a  few  drops  of  solutions 
of  cobalt  or  nickel  salts  on  the  evolution  of  hydrogen  from  zinc  and 
dilute  acids.  It  may  here  be  mentioned  that  solutions  of  ])latinum 
perchloride,  arsenical  compounds,  and  several  other  metallic  salts 
have  long  been  known  to  have  a  similar  action.  Processes  for  the 
purification  of  commercial  solutions  of  hydrogen  peroxide  are  sug- 
gested by  H.  P.  Talbot  and  H.  R.  Moody.  A  new  sulphide  of 
carbon,  possessing  very  characteristic  and  interesting  properties 
and  coirespouding  in  composition  to  the  formula  C3  So,  is  described 
by  B.  V.  Lengyel,  and  is  produced  by  the  action  of  an  electric 
current  on  the  vapour  of  carbon  bisulphide.  J.  W.  Retgers 
reports  that  red  phosphorus,  which  has  hitherto  been  regai'ded  as 
amor[)lious,  exhibits  a  distinct  cr3'stalline  structure  when  examined 
by  means  of  the»polarization  microscope  in  a  highly  refractive 
medium.  The  same  subject  is  dealt  with  by  W.  Muthraann,  who 
arrives  at  the  conclusion  that  red  phosphorus  is  dimorj)hous,  and 
that  the  commercial  product  is  generally  a  mixture  of  the  crystal- 
line and  the  amorphous  forms.  Gr.  Lunge  refers  once  more  to 
the  constitution  of  bleaching  powder,  and  replaces  the  formula 
Ca  (0  H^2  ^U)  pi'oviously  suggested  by  him,  by  Ca  0  Ch,,  Ho  0, 
which  is  more  in  harmony  with  the  view  exi)ressed  by  Odling  and 
otliers.  Tlio  instability  of  aqueous  solutions  of  mercuric  chloride 
is  discussed  by  E.  Burcker,  whose  results  indicate  that  the  decom- 
position is  due  in  the  first  instance  to  impurities  in  the  water  used 
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as  a  solvent  and  is  subseqxTentl}''  increased  by  the  action  of  light 
and  air. 

A  good  deal  of  attention  has  recintly  been  devoted  to  the  study 
of  constituents  of  essential  oils.  G.  Bouchardat  affirms  the  exist- 
ence of  a  dextrogyre  camphene  associated  with  borneol  in  the  oil 
of  Lavandula  spica,  and  the  same  constituents  are  observed  by 
Oliviero  to  occur  in  oil  of  valerian,  though  in  the  latter  case  they 
appear  to  be  Isevo-rotatory.  P.  Barbier  gives  a  further  account  of 
coriandrol,rhodinol,  geraniol,  and  licareol,  and  also  reports  on  licar- 
hodol,  a  new  body  obtained  by  him  from  the  latter.  An  alcohol  of 
the  formula  Cjo  Hj^  0,  identical  in  all  its  properties  with  rhodinol 
from  oil  of  roses,  has  now  been  also  obtained  from  oil  of  pelar- 
gonium by  P.  Monnet  and  P.  Barbier.  According  to  V.  Markovni- 
koff  and  A.  Reformatsky,  however,  the  principal  constituent  of  the 
elseoptene  of  pure  Turkish  rose  oil  is  not  rhodinol,  as  stated  bj' 
Eckart  and  others,  but  an  unsaturated  normal  alcohol  of  the 
formula  CjoH^oO,  for  which  the  name  "roseol"  is  proposed.  J. 
Bertram  and  E.  Gildemeister,  on  the  other  hand,  find  that  the 
odorous  principle  of  rose  oil  is  geraniol,  and  that  the  products 
•named  rhodinol  and  roseol,  and  likewise  Barbier's  licarhodol,  are 
not  definite  individual  compounds,  but  consist  of  more  or  less 
impure  geraniol.  In  the  entire  absence  of  impurities,  geraniol  is 
stated  by  Schimmel  &  Co.  to  have  a  pure  and  very  fine  odour  of 
roses,  and  to  be  very  liable  to  oxidation  on  exposure  to  air.  The 
name  "  lemonol  "  is  now  proposed  by  P.  Barbier  and  L.  Bouveault 
for  the'  alcohol  contained  in  the  essential  oil  of  Andropogon  schoe- 
nanthus,  for  which  the  name  geraniol  is  no  longer  applicable.  This 
oil  is  found  to  differ  essentially  from  that  of  pelargonium.  The 
constituents  of  eucalyptus  oils  are  described  by  G.  Bouchardat 
and  M.  Oliviero,  and  also  by  E.  Spizzichino ;  those  of  the  oil  of 
ylang-ylang  by  A.  Reychler  ;  those  of  oil  of  hops  by  A.  C.  Chap- 
man ;  and  those  of  the  oil  of  Engeron  canadcnse  by  F.  W.  Meissner. 

The  presence  of  a  diastatic  ferment  in  green  leaves,  which  has 
been  called  in  question  by  Wortmann,  is  confirmed  by  S.  N.  Vines. 
The  occurrence  of  myrosin  in  Carica  papaya  and  other  species  of 
the  same  genus,  and  likewise  in  anumber  of  plants  belonging  to  the 
Capparidacea>  and  Trojyaiolacca',  is  reported  upon  b}' L.  Guignard. 
A  ferment  resembling  emulsin  has  been  observed  by  E.  Gerard  in 
Pencillium  glaucum.  The  localization  of  vegetable  enzymes  foi-nis 
the  subject  of  an  essay  by  J.  R.  Green.  The  action  of  papain  as  a 
digestive  ferment  has  been  further  investigated  by  G.  Sharp,  M. 
Sittman,  D.  B.  Dott,   S.  Rideal,  and  M.  Hobein,  but  the  results 


8  INTRODUCTION. 

exhibit  considerable  differences  with  regard  to  the  I'elativ'e  power 
of  this  body  as  a  solvent  of  albumen,  and  the  nature  of  the  products 
formed  during  this  process  of  digestion.  The  discrepancies 
alluded  to  appear  to  be  attributable  to  a  want  of  uniformity  of  the 
papain  experimented  with,  and  to  the  use  of  different  relative  pro- 
portions of  water,  proteid,  and  ferment.  A  modified  method  for 
the  valuation  of  pepsin  is  recommended  by  E.  H.  Bartley.  The 
influence  of  chloroform  on  gastric  digestion  has  been  studied  by 
M.  Dubs,  who  finds  that  small  quantities  of  this  substance  have  a 
favourable  rather  than  a  disttarbing  action  on  this  process,  while 
larger  proportions  interfere  with  it  on  account  of  the  precipitation 
of  pepsin  caused  by  them.  The  extent  of  the  retarding  effect  on 
gastric  digestion  caused  bv  tea  and  coffee  has  been  determined  by 
C.  Schultz-Schultzensteiu. 

Iq  a  report  on  choline,  neurine,  muscarine,  and  allied  compounds, 
E.  Schmidt  points  out  that  apparently  slight  differences  in  the 
chemical  constitution  of  these  bodies  are  accompanied  by  essential 
differences  in  their  action  upon  the  animal  organism,  and 
endeavours  to  throw  light  on  the  nature  of  the  relation  between 
their  constitution  and  jihysiological  effects.  Experiments  in  this 
direction  are  still  in  progress.  M.  Ivriiger  deals  with  the  con- 
stitution of  hypoxauthine  and  adenine,  while  G.  Salomon  directs 
attention  to  a  new  xanthine-like  body,  episarkine,  occurring  in  the 
ui'iue  of  leucaemic  patients,  and  in  that  of  pigs  and  oxen.  A 
characteristic  and  highly  toxic  ptomaine  has  been  isolated  by 
A.  B.  Grifltiths  from  the  mine  of  cancer  patients,  and  two  other 
new  ptomaines  are  reported  upon  by  A.  Garcia  and  C  Lepierre 
respectivel}'. 

The  yellow  coloration  occasionally  observed  when  urine  is  tested 
for  albumen  with  a  few  drops  of  potassium  ferrocyanitle  sohttion 
in  the  j  resence  of  a  large  proportion  of  acetic  acid,  is  shown  by 
J.  P.  Karplus  to  be  due  to  the  presence  of  nitrites,  which  may 
therefore  bo  conveniently  delected  in  a  sample  of  decolorized  urine 
by  means  of  this  reaction.  A  slight  modification  is  proposed  by 
E.  Sjiiogler  in  the  very  delicate  test  for  albumen  described  by  him 
a  short  time  ago.  A  new  test  for  the  detection  of  glucose  in  urine, 
introduced  by  A.  Jaworowsky,  is  based  on  the  reduction  of  an 
alkaline  iodate,  and  the  subsequent  production  of  iodide  of  nitrogen 
by  the  careful  addition  of  ammonia  to  the  acidified  liquid.  N. 
Wender  avails  himself  of  the  decolorising  action  of  glucose  on 
methylone-blue  for  its  detection  and  quantitative  estimation.  The 
action  of  iodine  on  alkaline  solutions  of  uric  acid  forms  the  basis  of 
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a  volumetric  process  proposed  by  I.  Kreidl  for  the  determination 
of  this  acid.  Methods  for  the  estimation  of  urobilin,  and  for  the 
detection  of  mercury,  chloroform,  and  piperazine  in  ixrine  will  also 
be  found  in  this  volume. 

An  improvement  in  the  permanganate  process  for  the  estimation 
of  tannin  is  recommended  by  P.  Sisley,  and  consists  in  the  pi'e- 
cipitation  of  the  tannin  as  zinc  tannate  and  the  subsequent 
oxidation  of  the  latter  by  means  of  permanganate.  A  modification 
of  Kubel's  permanganate  method  for  the  determination  of  organic 
matter  in  potable  water  is  described  by  P.  E.  Alessandri.  The 
volumetric  estimation  of  chlorides  in  water  analysis  is  shown 
by  W.  G.  Young  to  involve  a  source  of  error  due  to  the  slight 
solubility  of  silver  chromate,  which  may  be  obviated  by  previous 
concentration  of  the  water  to  a  small  volume.  Two  new  pro- 
cesses are  proposed  by  M.  Groger  and  D.  S.  Macnair  for  the 
quantitative  separation  of  iodine  from  chlorine  and  bi'omine.  One 
of  these  depends  on  the  conversion  of  alkaline  iodides  into  iodates 
by  potassium  permanganate,  which  has  no  action  on  bromides  or 
chlorides ;  while  the  other  is  based  on  the  fact  that,  by  treatment 
with  potassium  bichromate  and  strong  sulphuric  acid,  silver  iodide 
is  completely  converted  into  iodate,  whereas  silver  chloride  and 
bromide  are  changed  to  sulphate.  The  formation  of  coloured 
oxidation  products  by  the  action,  upon  an  acid  solution  of  aniline, 
of  chlorine  liberated  by  means  of  potassium  permanganate  and 
sulphuric  acid,  serves  as  the  basis  of  a  convenient  and  expeditious 
test,  devised  by  A.  Villiers  and  M.  Fayolle,  for  the  detection  of 
traces  of  chlorides  in  the  pi'esence  of  iodides  and  bromides. 
Reporting  upon  the  volumetric  estimation  of  h3^droc3'anic  acid,  G. 
Gregor  gives  preference  to  Volhard's  method  over  those  of  Liebig, 
Mohr,  and  others,  which  he  finds  to  give  higher  numbers  and  to 
be  therefore  less  exact  than  the  gravimetric  test.  As  regards 
Liebig's  process,  we  beg  leave  to  disagree  with  this  statement,  and 
to  suggest  that  the  higher  numbers  referred  to  are  probably  attri- 
butable to  the  use  of  an  excess  of  alkali.  For  the  detection  of 
hydrocyanic  acid  in  presence  of  ferrocyanides,  W.  Autenrieth 
effects  the  separation  of  the  former  by  distillation  with  a  large 
excess  of  sodium  bicarbonate.  The  suitability  of  borax  for  acidi- 
metric  titrations  is  confirmed  by  T.  Salzer,  who  shows  under  what 
conditions  the  best  results  may  be  obtained.  The  injurious 
influence  of  nitric  or  nitro-hydrochloric  acid  on  the  accuracy  of 
sulphuric  acid  estimations  is  denied  by  P.  E.  Browning,  whose 
I'esults  seem  to  demonstrate   that  the  presence  of  either  of  these 
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acids  to  the  extent  of  10  per  cent,  of  the  volume  of  the  liquid  is 
beneficial  rather  than  otherwise.  A.  Gunn  proposes  a  solution  of 
ferrous  phosphate  in  an  exxess  of  phosphoric  acid  as  a  suitable 
reagent  for  the  detection  and  colorimetric  estimation  of  oxalic 
acid.  The  determination  of  phosphoric  acid  as  magnesium 
pyrophosphate  is  shown  by  H.  Neubauer  to  be  liable  to  give  falla- 
cious results  unless  the  precipitation  of  the  ammonio-magnesium 
phosphate  is  conducted  under  conditions  ensuring  the  formation  of 
the  normal  salt.  New  methods  for  the  volumetric  estimation  of 
phosphoric  acid  are  published  by  H.  Pemberton  and  A.  F.  Holle- 
man.  In  a  further  report  on  the  separation  of  barium,  strontium, 
and  calcium,  R.  Fresenius  deals  with  the  detection  of  small 
quantities  of  any  one  of  these  metals  in  the  presence  of  large 
quantities  of  the  others.  Conditions  under  which  the  sulpho- 
cyanide  test  for  iron  may  fail  are  pointed  out  by  H.  Schulze, 
while  certain  precautions  in  the  determination  of  ammonia,  ren- 
dered necessary  by  the  presence  of  cyanides  or  sulphides,  are 
referred  to  by  E.  Henry.  P.  E.  Browning  proposes  a  modification 
of  the  iodide  process  for  the  quantitative  separation  of  copper  and 
cadmium ;  J.  Laborde  suggests  the  use  of  a  standardized  solution 
of  stannous  chloride  for  the  titration  of  mercury ;  and  R.  Waring- 
ton  gives  directions  for  ascertaining  the  proportion  of  lead  in 
tartaric  and  citric  acids.  The  reaction  between  alkaline  cyanides 
and  silver  nitrate,  if  carried  out  in  the  presence  of  ammonia  and 
with  potassium  iodide  as  an  indicator,  is  stated  by  Gr.  Deniges  to 
afford  a  very  exact  method  for  the  determination  of  silver.  A 
volumetric  process  for  the  estimation  of  arsenic  and  antimony  sug- 
gested by  S.  Gyory  is  based  on  the  complete  conversion  of  arseuious 
and  antimonious  oxides  into  the  cori'esponding  pentoxides  by  the 
action  of  potassium  bromate.  Referring  to  the  detection  of  arsenic 
in  bismutli  and  antimony  salts,  J.  0.  Umney  speaks  very  favoiir- 
ably  of  Bettendorf's  test  in  its  original  form,  but  points  out  the 
unsuitability  of  the  modification  of  this  reaction  adopted  in  these 
instances  in  the  recent  edition  of  the  United  States  Pharmacopoeia. 
Determinations  of  arsenic  in  commercial  samples  of  glycerin  by 
B.  H.  Paul  and  A.  J.  Cownley  show  that  the  amount  of  this  con- 
tamination is  now  very  much  less  than  it  was  at  the  time  when 
attention  was  first  directed  to  its  occurrence.  Notices  of  a  number 
of  contributions  to  the  literature  of  food  and  drink  adulteration 
will  also  bo  found  in  this  volume. 

Two  kinds  of  spurious  sarsaparilla  have   lately  occurred  in  the 
market,  and  are  described  by  C.  Hartwich  and  H.  G.  Greenish 
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respectively.  One  of  these  appears  to  be  the  produce  of  a 
species  of  Philodendron,  while  the  other  proves  to  be  the  rhizome 
of  a  (probably  polypodiaceous)  fern.  A  sample  of  false  jalap,  con- 
sisting of  five  pieces  and  representing  no  less  than  three  distinct 
roots,  is  likewise  reported  upon  by  H.  G.  Greenish.  The  same 
author  also  calls  attention  to  an  adulteration  of  white  hellebore 
with  the  rhizome  and  roots  of  Asphodelus  albus.  A.  Andree  gives 
an  account  of  a  spurious  senega,  differing  from  the  genuine  drug 
in  being  harder,  more  fibrous,  and  almost  entirely  devoid  of  the 
characteristic  keel,  and  containing  also  a  probably  accidental 
admixture  of  undulated  ipecacuanha  root.  Two  samples  of 
ipecacuanha  examined  by  J.  Attfield  were  found  to  consist  of 
about  two-thirds  of  the  official  drug  and  one-third  of  ipecacuanha 
stems,  and  to  contain  a  rather  smaller  proportion  of  alkaloid  in 
the  stems  than  in  the  roots.  With  regard  to  the  assay  of  ipecacu- 
anha, he  recommends  the  adoption  of  certain  precautions  and  of  a 
uniform  method,  but  points  out  at  the  same  time  that,  in  future, 
the  percentage  of  "  emetine  "  may  not  be  the  only  guide  for  judg- 
ing the  therapeutic  value  of  this  drug.  Processes  for  this  assay 
are  also  suggested  by  C.  C.  Keller,  A.  Grandval  and  H.  Lajoux. 
B.  H.  Paul  and  A.  J.  Cownley  are  engaged  in  a  re-investigation 
of  the  chemistry  of  ipecacuanha,  and  have  issued  a  preliminary 
report  showing  that  the  alkaloid  existing  in  this  root  is  for  the 
most  part  a  perfectly  amorphous  substance  of  marked  alkalinity, 
but  that  this  is  associated  with  one  or  more  distinctly  crystalline 
bases  differing  essentially  from  the  amorphous  one  in  being  very 
much  less  soluble  in  ether,  chloroform  and  benzol.  The  total 
amount  of  alkaloid  in  various  samples  of  the  root  is  found  by  them 
not  to  deviate  much  from  2  per  cent.,  while  that  in  the  stem 
appears  to  vary  from  1  to  1'8  per  cent.  In  Carthagena  ipecacuanha 
they  have  discovered,  in  addition  to  a  considerable  amount  of  the 
amorphous  alkaloid,  some  proportion  of  another  crystallizable  base, 
presenting  marked  differences  from  the  crystalline  alkaloid  of  the 
Brazilian  drug.  C.  Hartwich  describes  two  varieties  of  the  Cartha- 
gena drug,  presenting  structux-al  differences,  while  J.  Moeller 
observes  that  Rio  and  Carthagena  ipecacuanha  can  be  readily 
distinguished  from  one  another  by  the  difference  in  the  size  of 
their  starch  grains,  and  that  the  "striated"  ipecacuanha  with 
dense  wood  and  sugary  cortex  differs  from  the  Carthagena  drug 
only  in  containing  sugar  instead  of  starch.  The  false  Indian 
ipecacuanha  is  believed  by  him  to  be  the  rhizome  of  a  plant 
belonging  to  the  Aroidece.     The  detection  of  an  adulteration  of 
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ginger  with  exhausted  ginger  forms  the  subject  of  a  report  by  A. 
H.  Allen  and  C.  G.  Moor.  A  sample  of  spurious  matico  examined 
by  H.  Ct.  Greenish  is  shown  to  be  the  produce  of  a  Piper  closely 
allied  to  but  differing  from  P.  angustifolium.  A  "  false  senna  " 
referred  to  by  the  same  author  appears  to  be  identical  with  a  kind 
of  jaborandi  from  Maranham  subsequently  reported  upon  by  T.  H. 
Wardleworth,  and  has  been  identified  by  the  Kew  authorities  as 
the  pi'oduce  of  a  new  and  distinct  species  of  Pilocarpus,  which 
Stapf  proposes  to  name  P.  microphyllus.  The  alkaloid  obtained 
from  it  by  Conroy  seems  to  possess  all  the  chemical  properties 
of  pilocarpine.  Another  new  kind  of  jaborandi  obtained  from 
Ceara  is  described  by  E.  M.  Holmes,  and  is  shown  to  emanate 
from  a  hitherto  uudescribed  species  for  which  the  name  Pilocarpus 
trachylophus  is  suggested.  The  frequent  adulteration  of  kousso 
with  unexpanded  male  flowers  is  pointed  out  by  A.  Meyer  and  H. 
Sandlund  ;  the  purity  of  saffron  and  of  Goa  powder  is  discussed 
by  J.  Barclay  and  E.  J.  Millard  respectively  ;  and  two  new  pro- 
cesses for  the  detection  of  gurjun  oil  as  an  adulterant  in  copaiba 
are  proposed  by  E.  Hirschsohn. 

A  physiological  examination  of  different  species  of  digitalis  by 
M.  Goldenberg  shows  that  they  all  agree  in  the  manner  of  their 
influence  on  the  heart,  though  they  differ  in  the  energy  of  their 
action,  some  of  them  being  much  less  and  others  more  active  than 
Digitalis  purpurea.  The  seeds  appear  to  possess  greater,  and 
the  stems  less  activity  than  the  leaves.  The  relative  alkaloidal 
value  of  different  parts  of  Datura  Stramonium  and  Ilijoscyamus 
niger  has  been  investigated  by  L.  Dohme.  The  merits  of  cocillana, 
a  drug  obtained  from  a  species  of  Guarea  reputed  to  possess 
expectorant  properties,  have  been  studied  by  H.  H.  Rusby,  W. 
Coblentz,  and  R.  W.  Wilcox,  who  claim  that,  in  diseases  of  the 
respiratory  organs,  this  drug  is  superior  to  apomorj)hine,  preferable 
to  ipecacuanha,  antl  safer  than  pilocarpine.  Attention  is  called 
by  D.  McAlpine  to  the  poisonous  action  of  Ilomcria  eollina,  a 
bulbous  plant  indigenous  to  the  Cape  of  Good  Hope  and  belonging 
to  the  order  Iridacca\  0.  Hesse  reports  upon  the  flowers  of 
Tagetcs  glandiilifera,  an  Argentine  member  of  the  order  Com- 
posita:  possessing  toxic  properties  and  enjoying  a  local  reputation 
as  a  stomachic,  aperient,  diaphoretic  and  diuretic.  E.  Collin 
refers  to  the  powerful  stimulating  and  tonic  action  of  Cat/ia 
cdulis  on  the  nervous  system,  and  gives  an  account  of  the  cultiva- 
tion and  microscoj)ical  structure  of  this  plant.  A  structural  study 
of  Canella  bark  has  been  carried  out  by  H.  G.  Gi-ccnish,  and  the 
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same  service  has  been  performed  with  regard  to  cinnamon  and 
cassia  bai-ks  by  R,  Pfister.  Information  respecting  the  bark  of 
a  new  species  of  Cascarilla  from  Columbia  is  furnished  by  A.  W. 
Southall  in  conjunction  with  C.  E.  Robinson.  The  West  African 
drug  previously  alluded  to  under  the  name  of  Salikounda  beans 
is  now  shown  by  E.  Heckel  and  F.  SchlagdenhaufFen  to  be  the 
produce  of  a  species  of  Copaifera,  which  appears  to  be  more 
nearly  allied  to  the  Central  American  than  to  the  known  African 
species  of  this  genus,  and  to  be  also  distinct  from  the  species 
yielding  the  African  copaiba  described  a  short  time  ago  by  J,  C- 
Umney.  The  beans  are  found  to  contain  coumarin.  The  collection 
of  Mecca  balsam  from  the  twigs  of  Commiphora  opohalsamum^ 
and  the  botanical  source  of  myrrh,  are  discussed  by  Gr.  Schweinfurth, 
who  states  that  the  latter  is  not  derived  from  Balsamodendvon 
myi'vJia,  but  can  be  yielded  only  by  Commiphora  abyssinica  or 
C.  Schimj^eri.  An  East  African  gum  resembling  tragacanth  is 
described  by  C.  Hartwich,  and  is  supposed  to  be  produced  by  a 
species  of  Stercnlia.  Galbannm  as  now  occurring  in  commerce 
is  found  by  E.  Hirschsohn  to  differ  from  the  drug  of  former  times 
in  being  softer  in  consistence  and  differently  acted  upon  by 
solvents.  According  to  A.  Conrady,  it  contains  in  addition  to  free 
umbelliferone  a  large  proportion  of  this  principle  in  combination 
with  a  resin  alcohol. 

A  very  considerable  number  of  vegetable  drugs  have  been 
investigated  during  the  past  year  with  special  reference  to  their 
constituents.  Mexican  valerian,  a  variety  of  Valeriana  officinalis, 
has  been  examined  by  R.  McLaughlin,  and  is  found  to  afford 
indications  of  a  crystalline  glucoside,  and  of  a  much  lai'ger 
proportion  of  volatile  oil  than  that  occurring  in  the  European 
variety.  The  rhizome  of  Aconitum  septentrionale  has  yielded  to 
H.  V.  Rosendahl  three  distinct  bases,  which  are  described  under 
the  respective  names  of  lappaconitine,  septentrionaline,  and 
cynoctonine.  Small  quantities  of  an  alkaloid  and  of  a  glucoside 
have  been  obtained  from  the  bulbs  of  Narcissus  orientalis  by 
L.  Robechek.  The  isolation  of  a  fourth  alkaloid,  corybulbine, 
from  the  root  of  Corydalis  cava,  is  announced  by  M.  Freund  and 
W.  Josephy.  In  a  report  on  Scilla  tnaritima  {Urginea  Scilla), 
S.  Waliszewski  augments  the  results  of  his  previous  researches, 
and  now  claims  to  have  established  the  presence  of  four  distinct 
bitter,  crystallizable  principles.  The  occurrence  of  potassium 
myronate  in  horse-radish  is  pointed  out  by  G.  Sani.  A  series  of 
chemical  and  pharmaceutical  notes  on  rhubarb  by  B.  S.  Proctor, 
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and  an  account  of  the  cultivation  of  this  drug  and  of  henbane  by 
R.  Usher,  are  published  in  papers  read  before  the  recent  meeting 
of  the  British  Pharmaceutical  Conference.  In  another  contribu- 
tion to  the  same  meeting,  W.  A.  H.  Naylor  communicates  the 
results  of  a  chemical  examination  of  the  herb  of  Lconiirus 
cardiaca,  while  E.  M.  Holmes  gives  a  brief  historical  sketch  of 
this  plant  as  a  medicinal  agent.  An  examination  of  the  root  and 
leaves  of  Abriis  2)rccatorius  by  D.  Hooper,  shows  that  the  latter 
contain  a  larger  proportion  of  glycyrrhizin  than  that  occurring  in 
liquorice  root,  and  that  the  chief  constituent  of  the  root  is  a  resin 
acid  amounting  to  about  8  per  cent.  The  presence  of  crystallizable 
glucosidal  principles  in  the  root  bark  of  Chionantluis  virginica 
and  in  the  leaves  of  Piptocabj.v  moorci^  a  plant  recentl}^  described 
by  E.  M.  Holmes,  has  been  recognised  by  W.  v.  Schulz  and  J.  C. 
Umney  respectively.  H.  and  C.  G.  Santesson  have  established  the 
presence  of  brucine  and  the  absence  of  strj'chnine  in  a  bark 
derived  from  a  Malayan  species  of  Stnjchiios,  used  in  the  prepara- 
tion of  "  ipoli  arrow  poison."  Notices  of  reports  on  this  and  other 
arrow  poisons  by  R.  Stockman,  T.  W.  Thiselton  Dyer,  and  E.  M. 
Holmes  will  be  found  in  this  volume.  F.  Ransom  has  examined 
the  seeds  of  Strychnos  Ignatia,  which  he  finds  to  contain  variable 
proportions  of  strychnine,  brucine,  and  apparently  also  of  loganin ; 
but  he  does  not  regard  this  drug  as  a  likely  rival  to  mix  vomica 
for  medicinal  purposes,  though  it  may  prove  useful  for  the  prepa- 
ration of  strychnine.  An  investigation  of  the  constituents  of 
kousso  leads  M.  Ijeichsenring  to  the  conclusion  that  kosin  is  not 
a  principle  pre-existing  in  these  flowers,  but  that  it  is  a  decompo- 
sition product  of  a  very  active,  amorphous  constituent,  for  which 
he  proposes  the  name  "  kosotoxin,"  and  which  appears  to  bo 
associated  in  the  drug  with  an  inert  body  termed  by  him  "  proto- 
kosin."  Betaine  and  choline  are  reported  by  E.  Jahns  to  occur 
in  addition  to  santonin  in  wormseed  from  Artemisia  gallica. 
The  seeds  of  Jatrnpha  ciircas  are  stated  by  A.  Siegel  to  contain  a 
toxalbumen  analogous  to  ricin,  A  recent  investigation  of  kamala 
by  A.  G.  Perkin  shows  that  rottlerin  is  accompanied  therein  by 
live  other  constituents.  The  so-called  "  kamaline '"  of  commerce 
is  found  by  P.  Bartolotti  to  bo  nothing  but  rottlerin.  In  a 
further  report  on  the  tanno-resinous  exudation  from  Spermohpis 
gicunnifera.,  E.  Heckol  and  F.  Schlagilonliautfcn  propose  that  the 
name  of  the  ])lant  should  be  changed  to  SjK'fmolcju'ii  tanni/cra, 
since  thoy  have  ascertained  that  the  exudation  contains  nearly 
80   per   cent,   of   gallo-tannic   acid,   close   upon   20  per   cent,   of 
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tanno-resin,  and  mere  traces  of  gum,  etc.  The  necessarily  limited 
space  of  this  preface  com]^)els  us  to  abstain  from  alluding  to 
numerous  other  vegetable  drugs  which  hare  also  been  investigated 
during  the  past  year,  and  have  met  with  notices  in  this  volume. 

Potassium  permanganate  has  proved  a  successful  antidote  to 
phosphorus,  muscarine,  strychnine,  colchicine,  oil  of  savin,  and 
oxalic  acid,  and  is  found  by  F.  Schlagdenhauffen  and  E.  Reeb  to 
be  equally  efficient  for  counteracting  the  effects  of  coronillin,  the 
toxic  principle  of  Coronilla  scorpioidcs.  Its  value  as  an  antidote 
to  hydrocyanic  acid  and  cyanides  is  confirmed  by  J.  Kossa.  An 
interesting  account  of  the  antagonistic  action  of  potassium  and 
calcium  salts  is  given  by  S.  Ringer  and  H.  Sainsbury.  Confir- 
matory evidence  is  offered  by  J.  Gordon  of  the  powerful  solvent 
action  of  piperazlne  on  uric  acid  and  its  suitability  as  a  thera- 
peutic agent  in  the  treatment  of  uric  acid  diathesis  and  calculus. 
Paraform  (a  polymerised  formic  aldehyde),  and,  more  particularly, 
bismuth  compounds  of  tribromophenol  and  beta-naphthol  have 
been  introduced  as  valuable  intestinal  antiseptics,  while  the 
cresols  are  favourably  discussed  as  general  antiseptics  and  dis- 
infectants. The  curative  action  of  inorganic  iron  salts  in 
chlorosis  is  dealt  with  by  R.  Stockman,  who  regards  their  well- 
established  efficiency  as  due,  not  merely  to  their  stimulating 
properties,  but  mainly  to  the  absorption  of  the  iron,  and  rejects 
the  theory  advanced  by  Bunge,  Morner,  and  others  as  to  the 
cause  of  their  activity.  Two  new  organic  iron  compounds  re- 
commended as  blood  tonics  are  described  under  the  respective 
names  of  "  ferratin  "  and  "  sanguinal."  The  list  of  synthetic 
remedies  has  again  received  a  number  of  additions  during  the 
past  year,  to  some  of  which  we  may  briefly  allude  in  this  place. 
"  Asaprol  "  (a  calcium  compound  of  the  sulphonic  ether  of  ^- 
uaphthol),  "  malakin "  (a  salicyl  derivative  of  paraphenetidin), 
"alphol"  (a  salicylic  ether  of  a-naphthol),  and  "  thermodin " 
(acetyl-para-ethoxyphenjd  urethane)  are  introduced  as  new  anti- 
pyretics and  antirheumatics;  whereas  "neurodin"  (acetyl-para- 
oxyphenyl  urethane)  is  stated  to  possess  marked  anti-neuralgic 
properties.  Paravalerylphenetidin  is  brought  forward  under  the 
name  "  sedatin"  as  a  useful  sedative.  "  Nasrol  "  and  "  lycetol  " 
are  both  recommended  as  efficient  diuretics,  the  former  of  which 
appears  to  be  sulpho-caifeinate  of  sodium,  while  the  latter  is 
represented  as  dimethylpiperazine,  and  is  reported  to  possess  at 
least  as  great  a  solvent  action  on  uric  acid  as  piperazine,  and 
hence  to  be  valuable  for  the  relief  of  gout. 
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W.  A.  H.  Naylor  proposes  an  improved  formula  for  the  prepara- 
tion of  liquid  belladonna  plaster  as  the  outcome  of  further  experi- 
ments conducted  by  him  on  this  subject.  With  regard  to 
chloroform  of  belladonna,  he  agrees  with  P.  W.  Squire  in  re- 
garding the  B.P.C.  process  as  a  wasteful  one,  involving  the 
loss  of  a  large  proportion  of  alkaloid.  Reporting  on  the  prepara- 
tion of  extract  of  ergot,  C.  C.  Keller  arrives  at  the  conclusion 
that  of  the  various  processes  suggested,  that  of  the  third  edition 
of  the  Swiss  Pharmacopoeia  is  most  on  a  level  with  the  present 
state  of  knowledge  respecting  this  drug.  Analyses  of  commercial 
samples  of  extract  of  poppy  by  B.  H.  Paul  and  A.  J.  Cownley 
show  considerable  variation  in  the  amount  of  morphine  contained 
in  them;  and  similar  results  with  regard  to  the  proportion  of 
alkaloids  in  trade  specimens  of  extract  of  aconite  have  been  ob- 
tained by  F.  Casson.  The  pure  green  instead  of  a  yellowish 
green  colour  of  many  commercial  samples  of  ethereal  extract  of 
male-fern  is  attributed  by  W.  Peters  to  the  presence  of  copper. 
A  method  for  the  preparation  of  extract  of  nux  vomica,  yielding 
a  product  much  less  liable  to  change  than  the  official  extract,  is 
recommended  by  E.  W.  Lucas.  D.  Hooper  gives  a  description 
of  extracts  of  Indian  hemp  obtained  from  various  sources,  and 
also  deals  with  the  preparation  of  the  official  extract  from  dif- 
ferent varieties  of  ganja,  as  well  as  with  its  composition  and  the 
examination  of  commercial  specimens.  Further  propositions  for 
the  preservation  of  syrup  of  iodide  of  iron  are  made  by  M.  Rous- 
sillon  and  by  W.  Lyon,  while  a  process  for  the  assay  of  this  syrup 
is  suggested  by  G.  Griggi.  The  sterilization  of  infusions  has 
engaged  the  attention  of  E.  White.  A  report  on  the  stability  of 
tinctures  by  E.  H.  Farr  and  R.  Wright  forms  a  fitting  sequel  to  the 
classical  work  done  by  these  investigators  in  connection  with  the 
preparation  and  standardization  of  these  products,  and  shows  that 
most  of  the  tinctiires  previously  reported  upon  by  them  may  be 
preserved  under  normal  conditions  without  suffering  any  material 
loss  of  active  principles.  The  recovery  of  residual  tinctures  from 
marcs  forms  the  sul)ject  of  a  paper  by  R.  H.  Parker,  who  also  sub- 
mits suggestions  for  the  prejtaration  of  phosphorus  i)ills.  Notices  of 
reports  on  the  keeping  qualities  of  spirit  of  nitrous  ether,  on  the 
preparation  of  some  of  the  official  ])ill  masses,  liniments,  oint- 
ments and  oleates,  on  a  suitable  soap  basis  for  liniments,  on  coco- 
nut stearin  as  a  basis  for  suppositories,  on  various  pill-coatings 
and  excipients,  ami  on  a  number  of  other  sul)jects  connected  with 
practical  pharmacy  will  likewise  be  found  in  this  volcmo. 
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PART  I. 

CHEMISTRY. 

Preparation  of  Hydrogen.  J.  Ball.  {Chem.  Ncics,  Ixviii.  184.) 
Attention  is  called  by  the  author  to  the  observation  that  the 
addition  of  a  few  drops  of  solution  of  cobalt  nitrate  to  the  acid  and 
zinc  in  a  hydrogen  apparatus  causes  a  very  great  acceleration  in 
the  development  of  the  gas.  Nickel  salts  are  found  to  act  in  the 
same  manner. 

Preparation  of  Oxygen  for  Medicinal  Purposes.  M.  Dela- 
motte.  {Rt^pertoivc  [3],  vi.  54.)  The  process  recommended  by 
the  author  consists  in  the  gradual  addition  of  small  successive 
quantities  of  water  to  sodium  peroxide  mixed  with  an  equal  weight 
of  sand.     A  steady  current  of  pure  oxygen  is  thus  obtained. 

Manufacture  of  Oxygen.  Gr,  Kassner.  {Chem.  Zcitung,  xvii. 
1242.)  The  author  recommends  the  use  of  calcium  plumbate, 
Ca^  Pb  O4,  in  a  porous  condition,  as  a  means  for  obtaining  a 
cheap  supply  of  oxygen  from  the  air.  For  this  purpose  the 
plumbate  is  moistened  with  steam  and  subjected  to  the  action  of 
washed  furnace  gases  at  a  temperature  below  100°  C.  A  rapid 
absorption  of  carbon  dioxide  takes  place,  and  calcium  carbonate 
and  lead  peroxide  are  formed.  On  heating  the  resulting  mixture 
to  redness  in  a  retort  oxygen  is  liberated,  the  evolution  of  which 
is  facilitated  by  the  introduction  of  a  current  of  steam.  As  soon 
as  oxygen  ceases  to  be  given  ofif  the  temperature  is  raised,  and  the 
carbon  dioxide  now  liberated  is  absorbed  by  calcium  plumbate. 
The  residue  in  the  retort  is  reconverted  into  calcium  plumbate  by 
means  of  a  cui'rent  of  air  and  used  again  as  before. 

Formation  of  Ozone  at  High  Temperatures.  0.  Brunck. 
(Ber.    dcr    dcutsch.    dum.    Clcs.,   x.wi.    1790-1794.)     It  is  well 
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known  that  when  oxygen  is  prepared  by  heating  a  mixture  of 
l)otassium  chlorate  and  manganese  dioxide,  the  resulting  gas  has  a 
strong  odour  of  chlorine,  and  is  generally  supposed  to  contain  an 
appreciable  quantity  of  the  latter.  The  author  doubts  that  the 
gas  with  which  the  oxj-gen  is  thus  contaminated  is  really  chlorine, 
as  he  has  been  unable  to  detect  any  alkalinity  or  the  presence 
of  potassium  permanganate  in  the  residue,  one  or  the  other  of 
which  ought  to  have  been  recognisable  therein  if  the  mixture  had 
parted  with  any  chlorine.  The  evolved  gas,  moreover,  was  still 
found  to  have  the  power  of  liberating  iodine  from  potassium  iodide 
after  washing  with  potash.  It  was  also  found  to  oxidize  alcohol 
to  aldehyde,  but  to  lose  its  odour  and  oxidizing  properties  by 
being  passed  over  a  short  layer  of  manganese  dioxide.  From  these 
and  other  experiments  described  in  the  paper  tlie  author  concludes 
that  it  is  ozone,  and  not  chlorine,  to  which  the  odour  of  this  impure 
oxygen  is  due. 

Note  on  the  Liberation  of  Chlorine  during  the  Heating  of  a 
Mixture  of  Potassium  Chlorate  and  Maugauese  Dioxide.  H. 
McLeod.  {Proc.  C/icm.  Soc,  No.  133.)  In  1889  the  author  sug- 
gested an  explanation  of  the  catalytic  action  which  takes  place 
when  an  "  oxj-gen  mixture  "  is  heated,  an  essential  feature  in  the 
explanation  being  the  evolution  of  a  small  quantity  of  chlorine. 
More  recently  0.  Brunck  published  in  the  BericMc  (see  preceding 
abstract)  a  statement  that  the  gas  evolved  together  \vith  oxj'gen 
is  not  chlorine  but  ozone. 

The  author  has  made  several  experiments  to  endeavour  to  solve 
the  question.  A  mixture  of  potassium  chlorate  and  manganese 
dioxide  was  heated  in  a  test-tube  by  means  of  the  vapour  of  boiling 
mercury,  and  the  evolved  gas  was  passed  through  a  U-tube  filled 
with  small  glass  beads  to  remove  an}-  potassium  chloride  carried 
over  mechanically,  and  then  through  another  U-tube  containing  an 
ammoniacal  solution  of  argentic  nitrate.  On  subsequently  acidify- 
ing the  solution  with  nitric  acid,  argentic  chloride  was  precipi- 
tated. The  quantity  of  chlorine  calculated  from  the  amount  of  the 
precipitate  was  not  dissimilar  Iimui  rho  (juantity  given  in  the 
previous  paper. 

On  extracting  the  residuo  with  water,  filtering  and  adding 
litmus  solution,  the  li(iuid  was  found  to  bo  slightly  ali;aline.  Tlie 
alkalinity  was  determined  by  means  of  a  centinormal  solution  of 
oxalic  acid,  and  was  found  to  correspond  fairly  well  with  the 
quantity  of  chlorine  in  the  argentic  chloride. 

One  t?8t  only  was   made  for  the  presence  of  ozone  in  the  gas. 
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The  beads  in  the  lirst  U-tube  were  moistened  with  a  strong  solu- 
tion of  potassium  iodide,  the  mixture  was  heated  as  before  in 
mercury  vapour,  and  no  coloration  was  seen  on  acidifying  the 
potassium  iodide  solution,  indicating  that,  under  the  conditions  of 
the  experiment  ozone  was  not  produced. 

The  Alleged  Occurrence  of  Hydrogen  Peroxide  and  of  Ozone  in 
the  Air.  L.  Ilosvay  de  N.  Ilosva.  {Bcv.  der  dcutsch.  cliem. 
Gcs.,  xxvii.  920-925.)  The  author  replies  to  Schone's  obser- 
vations on  this  subject,  and  maintains  that  no  satisfactory  evidence 
has  yet  been  brought  forward  to  warrant  the  conclusion  that 
hydrogen  peroxide  and  ozone  are  present  in  the  air  or  in  rain- 
water. He  points  out  that  the  usual  reagents  employed  for  the 
detection  of  these  substances  are  affected  in  precisely  the  same 
manner  by  nitrogen  peroxide,  which  has  been  proved  to  be  a 
constant  constituent  of  the  atmosphere.  Only  negative  results  are 
obtained  with  air  from  which  the  latter  (N  Oo)  has  been  removed. 
The  reagent  preferred  by  the  author  for  the  detection  of  ozone  is 
benzolsulphonic  acid-a-azonaphthylamine;  while  for  the  detection 
of  h3'drogen  peroxide,  he  gives  preference  over  all  others  to  solution 
of  titanic  acid  in  strong  sulphuric  acid,  and  next  in  oixler  to  chromic 
acid  ether. 

Action  of  Sodium  on  Water.  M.  Rosenfeld.  {Journ.  prakf. 
Chcm.  [2],  xlviii.  599-U'Jl.)  The  author  considers  that  the  explo- 
sion which  occurs  when  water  is  poured  upon  metallic  sodium  is 
due  to  the  formation  and  immediate  decomposition  of  sodium 
hydride.  The  explanation  that  sodium  peroxide  is  formed,  the  im- 
mediate decomposition  of  which  gives  rise  to  the  formation  of  an 
explosive  mixture  of  liydrogen  and  oxygen,  is  rejected  by  him  on 
the  ground  that  no  oxygen  can  be  detected  in  the  gas  obtained  by 
passing  steam  over  sodium. 

Purification  of  Hydrogen  Peroxide  Solutions.  H.  P.  Talbot 
andH.  R.  Moody.  {Joiini.  filr  analyt.  C'hon.^  vi.  GoU-GtJl.) 
Commercial  hydi-ogen  peroxide  solution  is  mixed  with  10  per  cent, 
alcohol  and  sufficient  powdered  barium  hydrate  to  produce  a  dis- 
tinctly alkaline  reaction.  The  mixture  is  then  filtered,  the  filtrate 
treated  with  a  slight  excess  of  sulj^huric  acid,  again  filtered,  and 
the  alcohol  removed  from  the  filtrate  by  distillation  under  reduced 
pressure.  For  many  purposes  it  suffices  to  neutralize  the  com- 
mercial preparation  with  potash,  and  after  allowing  to  settle,  to 
decant  and  filter  the  lifj[uid,  and  to  mix  the  product  quickly  with 
about  I  per  cent,  of  sulphuric  acid  in  order  to  prevent  decomposi- 
tion.   Commercial  solutions  of  peroxide  of  hydrogen  are  never  pure 
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enough  for  use  iu  aualj'sis,  as  they  are  liable  to  contain  sulphuric, 
hydrochloric,  phosphoric,  and  hydrofluosilicic  acids,  as  well  as 
barium,  calcium,  aluminium,  magnesium,  sugar,  and  glycerin. 

Action  of  Ammonia  on  Sodium  Peroxide.  MM.  Michel 
and  Grandmougin.  {C'heniht  and  l))'}iijg/sf,  Mux  26th,  1894.) 
When  sodium  peroxide  is  treated  with  dry  ammonia  gas  it  first 
turns  yellow,  and  parts  with  a  small  quantity  of  oxygen.  It  then 
fuses,  becomes  brown,  and  froths  up,  giving  off  at  the  same  time 
large  volumes  of  practically  pure  nitrogen.  Caustic  soda,  sodium 
nitrite,  and  nitrate  are  found  in  the  residue,  but  tlie  main  reaction 
seems  to  take  place  in  accordance  with  the  following  equation: — 

2  N  H3  +  3  Nao  0.  -  G  Na  H  0  +  N.,. 

The  authors  have  also  studied  the  action  of  ammonia  on  other 
peroxides.  "With  the  barium  compound  no  nitrite  or  nitrate  is  pro- 
duced ;  manganese  peroxide  is  reduced  to  Mn.,Ojwith  liberation  of 
nitrogen  and  water;  and  in  the  case  of  lead  peroxide,  ammonium 
nitrate  and  nitrite  are  formed,  and  nitrous  fumes  are  given  off. 

Preparation  of  Phosphorus  by  means  of  Aluminium.  A. 
Rossel.  {Bull,  dc  la  Sdc.  C/ti)n..3,  xii.  No.  5.)  Phosphorus  i^ 
liberated  when  powdered  calcium  phosphate  is  heated  with 
aluminium  to  redness.  In  the  case  of  bone  ash  the  reaction  is 
attended  with  incandescence.  A  mixture  of  ignited  superphosphate 
with  silica  and  aluminium  in  powder  explodes  at  a  dull  red  heat. 

Crystalline  Nature  of  Eed  Phosphorus.  J.  W.  Retgers. 
{Ziit.  anorg.  C/ivn).,  iii.  390-403.)  A  careful  examination  of  red 
phosphorus  by  means  of  the  polarization  microscope  in  a  highly 
refractive  medium,  such  as  methylene  iodide,  has  convinced  the 
author  that  this  bod}'  is  not  amorphous,  as  is  generall}'  supposed, 
but  crystalline.  The  crj-stalline  system  has  not  been  determined, 
for  although  a  few  short  prisms  were  observed,  there  were  no 
rectilinear  edges  from  which  the  system  could  be  deduced. 

Red  Phosphorus.  W.  Muthmann.  (Zcit.  anorg.  Chew.,  iv. 
3i)3,  3iJl.)  licferring  to  Retgers'  observation  (preceding  abstract^ 
the  author  states  that  red  phosphorus  is  dimorphous,  and  that  tho 
commercial  product  is  generally  a  mixture  of  the  crystalline  and 
the  amorphous  forms,  which  can  to  some  extent  be  soi)arated 
from  each  other  by  sublimation  in  a  current  of  carbonic  anh^'dride. 

Occurrence  of  Selenium  Chloride  in  Hydrochloric  Acid.  J.  E. 
Gcrock.  (Jotirn.  dc  Pharm.  von  El.s.  Jjofhr.,  177.)  Accoi'ding 
to  the  author,  this  impurity  is  of  frequent  occurrence  in  hydro- 
chloric acid,  and  often  gives  rise  to  a  very  destructive  action  of 
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the  Ifitter  upon  coppei"  vessels,  owing  probably  to  its  acting  as  a 
carrier  of  chlorine. 

Hydrates  of  Hydrobroniic  Acid.  S.  U.  Pickering.  {Phil. 
Mag.  [5],  xxxvi.  111.)  In  addition  to  the  dih3'drate  already- 
known,  the  author  has  now  obtained  a  trihydrate  and  a  tetra- 
hj'drate,  both  in  a  crystalline  condition.  The  former  of  these  two 
melts  at  —48°,  and  the  latter  at  —55-8^  C.  He  regards  the  exist- 
ence of  a  pentahydrate  as  probable. 

Hydrates  of  Hydriodic  Acid.  S.  U.  Pickering.  {Bcr.  dcr 
dciifscJi.  chem.  Gcs.,  xxvi.  2307-2310.)  The  author  has  obtained 
three  distinct  hydrates  of  hydriodic  acid, — viz.,  dihi/drate,  HI, 
2  Ho  0 ;  trihydrate,  H  I,  3  H.  0  ;  and  fctrahijdrate,  H  I,  4  H^  0,— all 
of  which  are  crystallizable.  The  first  of  these  fuses  at  —43°,  the 
next  at  —48°,  and  the  last  at  —  3G'5°  C.  A  further  description  of 
these  will  be  found  in  the  original  paper. 

Action  of  Dry  Ammonia  on  Dry  Carhonic  Anhydride.  R.  E, 
Hnghes  and  F.  Soddy.  (Chemical  Neirs,  Ixix.  138,  139.)  The 
authors  find  that  no  action  whatever  takes  place  when  carbonic 
anhydride  and  ammonia  gas,  both  in  an  absolutely  anhydrous 
condition,  are  mixed  together. 

Action  of  Sulphuric  Acid  on  Wood  Charcoal.  A.  Verneuil. 
(Comptes  Bendus,  cxviii.  105-198.)  When  wood  charcoal  is 
heated  with  strong  sulphuric  acid  in  a  flask  at  280-300°  C,  sul- 
phurous and  carbonic  anhydrides  are  given  off,  and  the  residue 
contains,  together  with  other  acids  which  are  under  investigation, 
mellitic  acid  and  benzenepentacarboxylic  acid  identical  with  that 
obtained  by  Friedel  bj-  the  oxidation  of  pentamethylbenzene. 

A  New  Sulphide  of  Carbon.  B .  v .  L  e n  g y  e  1 .  (Bcr.  dcr  dciitsch . 
chem.  Gcs.,  xxvi.  29G0-29G8.)  A  compound  of  the  formula  CgS^ 
has  been  obtained  by  the  author  in  the  form  of  a  dark-red  liquid 
of  1"2739  specific  gravity,  having  a  very  strong  characteristic 
odour,  and  giving  off  a  vapour  producing  a  very  irritating  effect 
on  the  eyes  and  mucous  membranes.  It  is  insoluble  in  water,  but 
readily  soluble  in  alcohol,  ether,  chloroform,  benzol,  and  bisulphide 
of  carbon  ;  when  slowly  heated,  it  is  converted  into  a  black  solid 
modification,  having  the  same  percentage  composition ;  but  if  the 
heating  is  effected  ra2)idly,  the  same  change  takes  place  suddenly, 
and  a  violent  explosion  results.  It  burns  with  a  smok}'  flame, 
jdelding  carbonic  and  sulphurous  anhydrides.  It  is  produced  by 
the  action  of  an  electric  current  on  the  vapour  of  carbon  bisul- 
phide. Full  details  as  to  the  mode  of  its  preparation  and  purifica- 
tion are  given  in  the  paper. 
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Iodide  of  Nitrogen.  J.  Szuhay.  (Jkr.  der  deufsch.  chem. 
Gcs.,  xxvi.  lUo3-ll»45.j  The  product  of  the  action  of  solution  of 
ammonia  on  strong  sohition  of  iodine  in  potassium  iodide  does  not 
correspond  to  the  formula  NIj,  but  to  XHI^.  The  reaction  is 
represented  as  occurring  in  accordance  with  the  following  equa- 
tion : — 

3NH;,  +  4I  =  2NH4l  +  NHL. 
Details  respecting  the  mode  of  analj'sis  are  given. 

A  corresponding  silver  compound  of  the '  formula  X  Ag  I2  is 
obtained  by  treating  nitrogen  iodide,  suspended  in  water,  with 
ammoniacal  solution  of  silver  nitrate.  It  is  a  black  amorphous 
substance,  which  explodes  on  drying  and  heating.  When  boiled 
with  water  or  dilute  acids,  it  splits  up  into  silver  iodide,  iodine, 
and  nitrogen. 

Volatility  of  Ammonium  Chloride  at  100°  C.  K.  Kraiit. 
(Zcitschr.  anorg.  C/ic7n.,  v.  278.)  The  author  finds  that  prolonged 
heating  of  ammonium  chloride  in  a  platinum  dish  at  lOC^  C.  causes 
a  very  appreciable  and  continuously  increasing  loss  by  volatiliza- 
tion. 

Preliminary  Note  on  the  Volatilization  of  Salts  during  Evapora- 
t  on.  Ct.  H.  Bailey.  {Pvoc.  Clam.  Sor.^  No.  137.)  From  ex- 
periments, carried  out  for  the  mo.st  part  with  the  chlorides  of  the 
alkali  metals,  it  was  found  that  an  a])preciable  amount  of  the  salt 
was  lost  during  evaporation  of  the  aqueous  solutions,  although 
every  precaution  was  used  to  prevent  this  occurring  mechanically. 

The  amount  of  loss  was  found  to  be  greater  with  the  haloid 
compound  of  elements  of  higher  atomic  weight,  and  also  greater 
the  more  concentrated  the  solution. 

With  lithium  chloride  of  about  one-fifth  normal  strength,  it 
amounted  to  0"35  milligrams  per  litre  of  water  evaporated,  and 
with  calcium  chloride  of  the  same  strength,  2-4  milligrams  ;  whilst 
with  lithium  chloride  containing  about  38  grams  to  the  litre,  the 
loss  was  2-4":)  milligrams,  and  with  Ciesium  chloride,  containing 
286  grams  to  the  litre,  it  was  18-86  milligrams. 

The  observations  also  reveal  a  source  of  error  which,  in  the  case 
of  some  estimations,  will  involve  the  making  of  a  large  correction, 
and  which  must,  at  all  events,  receive  consideration  in  all  in- 
vestigations where  a  high  degree  of  accuracy  is  of  essential 
importance. 

Preparation  of  Pure  Potassium  lodate.  M.  Griiger.  {Zcitschr. 
aii(/rir.  C/inii.^  \b'J[,  13.;  This  salt  may  be  readily  obtained  by 
adding   a  strong  solution  of  20  grams  of  potassium  iodide  to  a. 
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solution  of  40  grams  of  pure  potassium  permanganate  in  1  litre 
of  hot  water,  then  boiling  the  mixture  for  about  half  an  hour,  and 
afterwards  reducing  the  excess  of  permanganate  by  the  careful 
addition  of  alcohol.  The  filtrate  is  acidified  with  acetic  acid, 
concentrated  b}'  evaporation  to  about  50  c.c,  and  alloAved  to 
crystallize.  After  separation  from  the  mother-liquor,  the  crystals 
are  washed  with  strong  alcohol,  and  dried. 

Action  of  Ferric  Salts  on  Iodides.  Iv.  Seubert  and  A. 
Dorrer.  {Zeitschr.  far  anorg.Chcm.,  v.  334-353.)  The  reaction 
between  ferric  chloride  and  iodides  is  generally  represented  by  the 
equation  : — 

Feo  Clc  +  6  M 1= 2  Fe  L  +  G  M  CI  4  h 

or 
Fe.Clo  +  2MI=2FeClo  +  2MCl  +  Io. 

The  authors,  however,  show  that  neither  of  these  equations  fully 
explains  the  various  changes  occurring  in  this  action.  While  in 
strong  solutions,  and  with  a  large  excess  of  iodide,  the  theoretical 
quantity  of  iodine  may  be  liberated,  less  than  this  amount,  as  a 
general  rule,  is  set  free,  the  quantity  in  weak  solutions  showing  a 
considerable  deficiency.  Exceedingly  weak  solutions  of  ferrous 
chloride  even  absorb  iodine  with  the  formation  of  some  ferric  salt. 
The  authors  investigated  these  changes  under  varying  conditions, 
and  describe  a  number  of  expei'imeuts  showing  the  influence  of 
time  and  also  the  influence  of  the  relative  mass  of  the  two  reagents 
on  the  nature  of  the  reaction.  Details  will  be  found  in  the 
original  paper. 

Atomic  Weight  of  Barium.  T.  W.  Richards.  {Zeitschr. 
anorg.  Cheiii.^  vi.  89-127.)  The  mean  result  of  a  series  of  very 
careful  re-determinations  by  the  author  of  the  atomic  weight  of 
barium  is  given  as  137-44. 

Constitution  of  Bleaching  Powder.  G.  Lunge.  {Zeitschr. 
anorg.  Chcm.^  iii.  351,  352.)  The  author  replaces  the  formula 
Ca  (0  H)^,  Ch„  previously  suggested  by  him,  by  Ca  0  CL,  Hj  0. 

Crystallized  Normal  Magnesium  Carbonate.  Iv.  Kip  pen- 
be  rger.  {Zeitschr.  anorg.  C'hem.^  vi.  177-194.)  On  treating 
freshly  precipitated  carbonate  of  magnesia,  pi^epared  in  the  usual 
way,  with  a  cold  solution  of  potassium  or  sodium  bicarbonate,  a 
portion  of  the  precipitate  dissolves  and  the  filtered  solution  de- 
posits crystals  of  normal  magnesium  carbonate  on  standing.  The 
crystals  have  the  composition  4  MgC  Oa-f  ISH^O,  but  they  lose 
the  greater  part  of  their  water  on  prolonged  exposure  to  air. 
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Magnesium  Nitride.  A.  Smits.  {fh'C.  Trav.  C/iini.,  xii.  108- 
202.  Fi-om  Journ.  Chcm.  Soc.)  Magnesium  nitride  is  prepared  by 
heating  magnesium  powder  in  a  current  of  dry  ammonia.  It  is  a 
yellow  substance,  easily  powdered,  and  must  be  kept  in  sealed 
tubes,  as  it  is  rapidly  acted  on  by  the  moisture  of  the  air. 
Although  immediately  decomposed  b}^  water,  it  is  not  acted  on  b}' 
gl3-cerin  or  b}-  oxalic  acid  dissolved  in  absolute  alcohol.  Nitrate 
of  silver  in  alcoholic  solution  is  reduced  by  it. 

A  quantitative  synthesis  establishes  the  composition  Mg;.  X^,  a 
result  confirmed  b}-  analyses. 

Iron  Nitride.  Ci.  J.  Fowler.  {Clicm.  Keu-s^\xxVn.  \Ty2.)  On 
heating  rerluced  iron  in  a  rapid  current  of  ammonia,  iron  nitride, 
Fco  X,  is  obtained  as  a  grej-ish  powder  possessing  slight  magnetic 
properties.  This  body,  when  heated,  splits  up  into  its  constituents, 
but  it  may  be  heated  in  nitrogen  np  to  440^0.  without  suffering 
any  change.  Bj-  heating  it  in  hydrogen,  steam,  or  sulphuretted 
hydrogen,  ammonia  is  formed.  Iron  nitride  is  soluble  in  hydro- 
chloric acid  with  evolution  of  hj'drogen  and  formation  of 
ammonium  chloride,  in  accordance  with  the  following  equation  : — 

Fe. X-(-5 H  Cl  =  2  Fe  CL  +  X  H^  Cl  +  H. 

It  readily  burns  in  chlorine  gas,  yielding  ferric  chloiide  and 
nitrogen.  Further  particulars  as  to  its  characters  will  be  found  in 
the  original  account. 

Lead  Tetrachloride.  H.  Fried  rich.  {lie  v.  der  dcutsch. 
chcm.  Gcs.,  xxvi.  1434-1436.)  Lead  tetrachloride,  PbCl^,  is 
formed  when  chlorine  gas  is  passed  into  hydrochloric  acid  in 
which  lead  dichlnride  is  suspended.  On  treating  the  product  with 
ammonium  chloride,  a  doul)le  salt  of  the  formula  PbC]|,2XHjCI 
separates,  which  is  analogous  in  composition  to  ammonium  stanni- 
chloride.  If  this  compound  is  addeil  to  strong  sulphuric  acid,  lead 
tetrachloride  separates  as  an  oily  liquid,  which  maybe  purified  by 
repeatedly  shaking  with  fresh  portions  of  sulphuric  acid.  When 
l)ure,  it  is  a  yellow,  semi-transparent,  highly  refractive  liquid, 
fuming  in  contact  with  moist  air,  and  decomposing  into  lead 
dichloride  and  free  chlorine.  Its  specific  gravity  atU°C.  is  3"18, 
and  at  —I'r'C  it  solidifies  to  a  yellow  crystalline  mass.  It  can  bo 
ke])t  unchanged  under  cold  strong  sulphuric  acid:  but  wlien  heated 
with  the  latter  to  105'^  C  or  beyond,  it  suddenly  decomposes  with 
an  explosion.  A  hydrate  can  be  obtained  by  the  addition  of  a 
very  small  quantity  of  water;  but  if  more  wrter  be  added,  this 
hydrate  si)lits   up  into  lead  peroxide  and  hydrochloric  acid.     A 
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crystalline  product  ol  the  formula  PbCl^,  2HC1  is  formed  when 
the  tetrachloi-ide  is  treated  Avith  a  very  small  quantity  of  cooled 
hydrochloric  acid. 

Antimony-Blue.  Gf.  Sebor.  {Journ.  C'hcm.  Soc,  1894,  from 
Chem.  Cent)-.,  1893,  ii.  318,  319.)  Antimony-blue  is  prepared  by 
dissolving  antimony  sulphide  in  concentrated  hydrochloric  acid, 
and,  after  filtering,  adding  to  the  boiling  liquid  a  concentrated 
solution  of  potassium  ferrocyanide  and  some  potassium  chlorate  or 
nitric  acid  ;  the  precipitate  is  dried  at  100^  An  antimony-blue 
is  also  obtained  by  mixing  antimony  chloride  and  potassium 
ferrocyanide,  and  adding  a  large  quantity  of  water.  When  pre- 
pared in  this  way,  it  contains  some  basic  antimon}-  chloride.  A 
sample  of  piire  antimony-blue  gave,  on  analj'sis,  re=30"28,  Sb  = 
2-422,  H..  0  =  5-828,  Cl=0-712,  0=0-323,  and  C  N=60-435  per  cent. 
The  blue  is  insoluble  in  cold  hydrochloric,  sulphuric,  and  nitric 
acids;  when  boiled  with  hydrochloric  or  sulphuric  acid,  it  yields 
hj'drocyanic  acid.  Dilute  sodium  and  potassium  hydrates  and 
ammonia  only  attack  it  when  warmed.  When  heated  with  nitric 
acid,  it  is  converted  into  a  greyish-green  compound.  Unlike 
Prussian-blue,  it  is  not  soluble  in  a  solution  of  an  oxalate  or 
tartrate. 

Instability  of  Solutions  of  Mercuric  Chloride.  E.  Burcker. 
{C'omptes  Rendus^  cxviii.  1345.)  Solutions  of  mercuric  chloride 
in  pure  distilled  water,  when  protected  against  air  and  light,  keep 
unaltered,  and  when  exjjosed  to  their  influence,  they  are  only  very 
slightly  and  slowly  changed.  But  if  natui'al  instead  of  distilled 
water  be  used  in  preparing  the  solution,  a  perceptible  decomposi- 
tion sets  in  at  once,  and  subsequently  increases  under  the  com- 
bined action  of  light  and  air.  The  mineral  and  organic  constituents 
of  the  water  are  therefore  regarded  by  the  author  as  the  primary 
cause  of  the  change. 

Action  of  Aluminium  on  Mercuric  Salts.  J.  Klaudy.  {Chcm. 
Cent)'.,  i.  1893,  201.)  The  first  product  in  the  reaction  between 
aluminium  and  an  aqueous  solution  of  mercuric  chloride  is  alu- 
minium amalgam,  which  is  subsequent!}-  decomposed  by  the  water, 
aluminium  chloride  being  formed.  The  action  is  very  energetic  if 
a  strong  alcoholic  instead  of  an  aqueous  solution  of  mercuric  chlor- 
ide is  employed,  and  especially  if  the  mixture  is  warmed.  In  this 
case  the  alcohol  is  decomposed  towards  the  end  of  the  reaction,  and 
the  aluminium  converted  into  basic  chloride.  Other  mercuric 
salts  are  acted  upon  in  the  same  manner.  The  amalgam  referred 
to  contains  /^th  of  its  weight  of  mercury  ;  it  becomes  hot  on  ex- 
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posure  to  the  air,  decolorizes  indigo,  and  reduces  solutions  of  potas- 
sium permanganate,  ferricyanide,  and  bichromate. 

Action  of  Mercurous  Chloride  on  Silver  Chloride  in  Presence  of 
Ammonia.  U.  Antony  and  G.  Turi.  {Gazzetta  Cliiut.  Ital, 
xxiii.,  ii.  231-237.  From  Journ.  Chem.  Soc.)  Pesci  has  shown 
that  the  black  precipitate  obtained  by  treating  mercurous  chloride 
with  ammonia  contains  metallic  mercury  ;  this  observation  explains 
the  well-known  fact  that,  on  adding  ammonia  to  the  white  precipi- 
tate obtained  with  hydrochloric  acid  in  a  mixed  solution  of  silver 
and  mercurous  salts,  silver  is  retained  in  the  black  precipitate.  If 
the  precipitate  remains  long  in  contact  with  ammonia,  the  reaction 
represented  b}-  the  following  equation  may  occur : — 

4  Hg  CI  +  4  Ag  CI  +  8  X  H.  =  2  (N  Hg,  CI,  N  H,  CI)  +  4  Ag  +  4  X  H,  CI. 

On  repeatedly  washing  the  mixture  of  silver  chloride  and  mer- 
curous chloride  with  ammonia  solution  on  a  filter,  a  residue  was 
iiltimatel}'  obtained  which  contained  I'lO  per  cent,  of  silver,  in- 
stead of  30  per  cent,  as  indicated  by  the  above  equation,  When, 
however,  the  mixed  chlorides  precipitated  from  a  solution  contain- 
ing excess  of  silver  salt  were  digested  with  ammonia  for  some 
time,  the  resulting  precipitate  was  found  to  contain  the  quantity 
of  silver  indicated  by  the  equation.  During  a  qualitative  analysis, 
therefore,  if  silver  is  not  found  in  the  filtrate  from  this  black  pre- 
cipitate, the  latter  should  be  examined  for  the  metal. 

Gelatinous  Silver  Cyanide.  L.  K.  Fraukel.  {Chonieal  Xcics, 
Ixviii.  ITcS.)  Tlio  author  obtained  this  substance  in  the  form  of  a 
transpax-ent  gelatinous  precijntate,  resembling  aluminium  hydrate, 
on  fusing  silver  chloride  with  potassium  cyanide,  boiling  the  fused 
mass  with  water,  and  allowing  to  stand.  It  was  soluble  in  am- 
monia, and  was  reprecipitated  from  this  solution  by  dilute  nitric 
acid.  It  did  not  fuse  on  heating,  but  decomposed,  leaving  a  resi- 
due of  metallic  silver.  It  gave  the  cyanide  reactions,  and  was  free 
from  chlorine,  but  it  contained  5  per  cent,  less  silver  tlian  is  \n-e- 
sent  in  normal  silver  cyanide. 

Mercuric  Salicylates.  H.  Lajoux  and  A.  Grand  val. 
(C'linptts  Jicndua,  c.Kvii.  14 -47.)  Normal  mercuric  salicylate  is 
obtained  in  the  form  of  a  white  powder  by  precipitating  a  solution 
of  sodium  salicylate  with  one  of  mercuric  chloride  at  an  ordinary 
tomperature.  Upon  boiling  witli  water,  it  ia  decomposed  into 
salicylic  acid  and  basic  mercuric  salicylate,  HgC;H.,  0^,  the  latter 
(if  whicli  can  al.so  bo  directly  prepared  from  salicylic  acid  by  gradu- 
ally adding  to  its  boiling  aqueous  solution  an  equivalent  quantity 
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of  freshly  precipitated  mercuric  oxide,  each  successive  quantity 
being  added  when  the  yellow  colour  of  the  preceding  portion  has 
disappeared.  The  product  may  be  freed  from  adhering  acid  by 
washing.     Like  the  normal  salt,  it  is  decomposed  by  heat. 

Gallates  of  Mercury.  MM.  Brousse  and  Gay.  (Comptes 
Jicndus,  cxvii.  284.)  Morcurous  gallate  is  obtained  as  a  greenish 
powder  from  mercurous  nitrate  by  precipitation  with  gallic  acid, 
and  is  recommended  as  an  antisyphilitic  in  doses  of  O'l  to  0-2 
gram.  Mercuric  gallate  is  red  when  freshly  prepared,  but  becomes 
brown  on  drying.  It  is  obtained  by  treating  mercuric  acetate 
with  gallic  acid. 

Basic  Gallate  of  Bismuth.  H.  Causse.  {Comptes  Bt-ndus, 
cxvii.  232-234.)  This  preparation  has  been  recently  introduced  as 
a  therapeutic  agent  (see  Ycar-Book  of  Pharmacy,  1893,  212).  It 
forms  a  yellow  powder,  but  may  also  be  obtained  in  the  form  of 
small  lemon-yellow  crystals  by  precipitating  a  solution  of  bismuth 
nitrate  with  gallic  acid  in  the  presence  of  potassium  nitrate  and 
acetic  acid.  These  crystals  are  unstable  towards  air  and  light, 
dissolve  readily  in  strong  acids,  and  have  a  composition  represented 
by  the  formula  C;  Ho  O5  Bi,  2  Ho  0.  A  double  gallate  of  bismuth 
and  magnesium,  C;HoMgBi  Oj,  is  also  described  in  this  paper. 

Arsenic  iu  Glycerin.  B.  H.  Paul  and  A.  J.  Cownley. 
{Pharm.  Journ.,  3rd  series,  xxiv.  G85.)  The  authors  have  ex- 
amined a  number  of  samples  of  glycerin  for  arsenic,  and  find  that 
in  regard  to  the  amount  of  this  impurity  there  has  been  a  great 
improvement  since  18!»0,  when  researches  of  others  on  the  same 
subject  were  published.  The  samples  now  reported  upon  by  them 
showed  but  small  traces  of  arsenic,  varying  from  1  part  in  100,0Ui) 
to  1  in  1,000,000. 

Compounds  of  Sugars  with  Iron.  F.  Evers.  (Her.  der  deicfsch. 
chem.  Ges.,  xxvii.  474,  475.)  The  author  describes  an  iron  siicrate, 
containing  about  48*5  per  cent,  of  iron,  and  obtained  as  a  cr3'Stal- 
line,  reddish-brown  powder  by  pouring  a  solution  of  cane-sugar 
and  ferric  chloride  into  a  slight  excess  of  solution  of  sodium 
hydrate.  It  is  almost  entirely  soluble  in  a  solution  of  cane-sugar. 
Iron  maltosate,  containing  about  32  per  cent,  of  iron,  is  obtained 
in  an  analogous  manner  as  a  brown  powder  completely  soluble  in 
solution  of  maltose. 

Formation  of  Hydrocyanic  Acid  in  the  Oxidation  of  Cane-Sugar 
with  Nitric  Acid.  F.B.  Burls,  (('hem.  Neics,  Ixvi'ii.  (Hk)  The 
author  has  observed  that  in  the  preparation  of  oxalic  acid  from 
nitric  acid  and  cane-sugar  appreciable  quantities  of  hydrocyanic 
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acid  are  produced.  Further  experiments  have  led  him  to  infer  that 
this  acid  is  a  normal  product  of  the  reducing  action  of  certain 
carbon  compounds  on  nitric  or  nitrous  acid. 

The  Supposed  Inversion  of  Cane-Sugar  ill  Aqueous  Solutions.  A. 
Be  champ.  {It  all.  dr  la  Soc.  ('hint.  [3],  ix.  21-27.)  In  every  case 
where  the  author  found  that  inversion  of  cane-sugar  had  taken 
place,  organisms  were  present.  The  organisms  concerned  in  the 
inversion  are  not  entirely  destroyed  by  boiling  the  solutions,  nor 
even  by  the  addition  of  phenol.  Ordinary  white  loaf-sugar  gives 
solutions  which  show  greater  inversion  than  solutions  of  the  purest 
sugar-candy  similarly  treated,  owing  to  the  small  quantities  of 
proteid  and  mineral  matters  contained  in  the  former,  favouring  the 
growth  of  the  organisms.  Tlie  exposure  tosunliglit  of  sealed  tubes 
containing  samples  simply  favours  the  growth  of  the  organisms  by 
raising  the  temperature  of  the  containing  solution. 

Trehalose.  E.  Winterstein.  (/>(>•.  dcr  drntsclt.  chon.  Gcs.^ 
xxvi.  3004:-3o98.)  The  molecular  weight  of  trehalose,  as  deter- 
mined by  both  Raoult's  and  Beckmann's  methods,  agrees  with  the 
formula  Cjo  HgnO, J.  The  author  has  again  investigated  the  pro- 
ducts of  the  hydrolysis  of  trehalose,  but  has  been  unable  to  find 
any  other  product  than  glucose. 

Maltol.  J.  Brand.  {Ba:  der  deutsch.  chem.  Gcs.,  xxvii.  80G  - 
810.  From  Jon rn.  Clicm.  Soc.)  Caramel  malt,  which  has  recently 
been  introduced  into  the  brewing  and  malt  industry,  is  prepared  by 
roasting  malt  which  contains  a  large  pi'oportion  of  water  ;  it  differs, 
therefore,  from  ordinary  malt  in  jjossessing  a  considerabl}'  higher 
])ercentage  of  sugar.  Beer  prepared  from  caramel  malt  gives  a 
violet  coloration  with  ferric  cliloride ;  this  is  not  due  to  salicylic 
acid,  but  to  the  presence  of  a  compound  termed  viaJtol,  which  is 
ilistinguished  from  salicylic  acid  by  giving  no  reaction  with  Millon's 
reagent.  The  temperature  employed  in  the  manufacture  of  malt 
coffee  is  higher  than  that  u.sed  in  the  preparation  of  caramel  malt, 
and  in  this  case  maltol  is  formed  in  larger  quantity,  and  can  bo 
isolated  from  the  volatile  products  in  the  manner  described  in  the 
original  paper.  Maltol  readily  sublimes,  and  is  do])Osited  in  colour- 
less, odourless  crystals  melting  at  15!»°.  It  has  the  cliaracteristic 
properties  of  a  phenol,  does  not  form  an  oxime  or  a  phenylhydrazone, 
reduces  silver  solutions  at  ordinary  temperatures,  and  alkaline 
copper  solution  on  lieating.  Maltol  is  probably  a  condensation 
produft  of  grape-sugar,  and  lias  the  formula — 

.CH:C(OH). 

CR- 0 ^^CH; 

^C(OH):CH/ 
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this  formula  most  readily  accounts  for  its  properties,  and  a;^rees 
with  the  analytical  results  and  molecular  weight  determination. 

The  Purity  of  Sugar  of  Milk.  J.  0.  Braithwaite.  {Plicu-in. 
Journ.,  3rd  series,  xxiv.  853.)  The  author  has  examined  a  number 
of  commercial  samples  of  sugar  of  milk  with  the  following  results  :  — 


No. 

1  gm.  boilel 
with  10  c.c. 
fresh  mills. 

Amount  of 

Ash, 
per  cent. 

Composition  of  Ash, 
per  cent. 

Percentage  of 

Lactate  (Mg.  or 

Ca.)  in  Ash. 

Acidity  in 

Terms  of 

Lactic  Acid, 

per  ceat. 

1 

Coagulates. 

1-53 

1-343  MgO. 

6-78  Mg. 

0-018 

2 

Nil. 

0-21 

Mg.  &  Ca.* 

— 

0-018 

3 

Nil. 

0-32 

Fe,  Mg,  Ca.* 

— 

0-072 

4 

Nil. 

0-10 

Mg.* 

— 

0-054 

5 

Nil. 

0-09 

Mg.* 

— 

0-036 

6 

Nil. 

0-08 

Mg.* 

— 

0-018 

7 

Nil. 

003 

Mg.* 

— 

— 

8 

Coagulates. 

1-6 

1-35  Mg  0. 

!     6-8  Mg. 

— 

9 

Nil. 

0-03 

Mg.* 

— 

0-072 

10 

Coagulates. 

1-16 

fO-76MgO.* 
[0-22  Ca  CO,. 

(3-83  Mg. 
■tO-47Ca. 

0-036 

11 

Nil. 

0-02 

Mg.* 

— 

— ■ 

1-2 

Coagulates. 

1-48 

1-36  MgO. 

1     6-9  Mg. 

0-018 

It  will  be  noticed  that  those  samples  which  caused  coagulation  of 
casein  were  the  same  as  those  yielding  an  excessive  ash.  The  con- 
clusion is  drawn  that  in  the  case  of  these  four  samples,  magnesia  or 
magnesium  carbonate  had  been  added  in  the  process  of  manufacture 
to  neutralize  the  acidity  of  the  whey  during  crystallization,  with 
the  result  that  lactate  of  magnesium  crystallized  out  with  the  milk- 
sugar.  It  was  found  that  the  addition  of  a  very  small  amount  of 
neutral  magnesium  lactate  to  fresh  milk  caused  coagulation  on 
boiling,  and,  further,  that  a  sample  of  sugar  of  milk  containing  an 
admixture  of  5  per  cent,  of  this  salt  causes  immediate  and  complete 
co.igulation,  while  the  same  milk-sugar  in  the  pure  state  has  no 
action  on  boiling  milk. 

It  is  suggested  that  in  the  official  tests  for  the  purity  of  sugar  of 
milk  the  amount  of  ash  should  be  directed  to  be  determined,  and 
that  this  should  not  be  allowed  to  exceed  0-25  per  cent. 

The  Action  of  Diastase  on  Starch.  C.  J.  Lintner  and  Cf.  Di'ill. 
(Ber.  dcr  dcuf.sc/i.  r/icm.  Gcs.^  xxvi.  2533-2547.)  Five  definite 
compounds  are  formed  by  the  action  of  diastase  on  starch,  viz., 
isomaltose  and  maltose,  and  three  dextrins,  for  which  the  names 
amylodextrin,  cri/throdextrin,  and  acJiroodextrin  are   suggested. 


Traces  only. 
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These  substances  were  isolated  by  treating  the  solutions  with 
alcohol  of  various  strengths,  their  purity  was  determined  by  means 
of  the  refi'active  power,  molecular  weight  by  Raoult's  method,  anci 
their  behaviour  towards  phenylhydrazine,  alkaline  copper  solution, 
and  iodine,  in  the  manner  fully  described  in  the  original  paper. 

Amylodextrin,  {Gy2^■l(^^\{))i>^^  '^^  ^^^  fii'st  decomposition  product 
of  this  action,  and  the  chief  constituent  of  "  amidulin,  soluble 
starch,"  etc.  The  successive  stages  in  the  decomposition  of  this 
product  by  the  further  action  of  diastase  are  represented  by  the 
following  equations  : — 

(Ci,K,„Oi„)ot  +  3H,0  =  3[(Ci,,R,oO,,)i„C,2H,.3  0„]. 

Erytlirodextriii. 

3[(C,2H,oO,„),:,CV,H..,Oi,]  +  GH^O  =  9[(C,,H,„0,,,),,C,2H2.0„]. 

Achroodextrin. 

Isomaltos?.  Maltose. 

Under  ordinary  circumstances  all  these  changes  occur  more  or  less 
simultaneous!}'. 

Combinations  of  Starch  with  Iodine.  Ct.  Rouvier.  {Comjites 
licndui^,  cxvii.  281  and  4G1.)  The  avithor  has  further  investigated 
the  products  of  the  action  of  iodine  on  starch  under  varying  condi- 
tions as  regards  the  relative  proportions  of  these  two  substances 
employed.  He  finds  that  four  definite  compounds  can  be  obtained, 
the  composition  of  which  is  represented  by  the  following  formulae : — 

(CoH,„0,),cI.,. 
(C,H,„0,),oI, 

Carbohydrates  .  of  the  Jerusalem  Artichoke.  C.  Tan  ret, 
{Compter  Jt'cndus,  cxvii.  50-58.)  From  the  juice  of  Jerusalem 
artichokes  the  author  has  isolated  two  carbohydrates,  Jiclionthcuhi 
(12  Co  H,„ 0;  +  3 H.  ())  and  synantln-in  ^8 C,; H,„  O5  +  H.  0),  which 
are  much  more  soluble  in  alcohol  tlian  inulin,  pseudoiuulin,  or 
inulenin.  They  are  obtained  by  fractional  precipitation  with 
alcohol  after  the  juice  lias  been  prcviousl}'  treated  with  basic 
acetate  of  lead,  and  alter  removal  of  the  lead  with  barium  hydrate. 
Botli  these  carbf)hydrates  also  occur  in  the  dahlia  and  in  elecam- 
pane. A  full  description  of  them  will  bo  found  in  the  original 
account. 
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Sul)eroiie.  V.  Markovuikoff.  {Journ.  Buss.  Chcm.  Soc,  xxv. 
3(}4-378  and  547-564.)  Suberone  easily  dissolves  in  nitric  acid  of 
sp.  gr.  rSO,  but  there  is  no  action  until  the  solution  is  warmed. 
The  only  crystalline  oxidation  product  obtained  -was  normal 
pimelic  acid. 

The  following  derivatives  of  suberone  are  described:  Subcrol 
(Subcrylic  alcohol^  Suberoxime,  Sitberylaminc,  Subercne,  and 
Subcrylene,     Details  will  be  found  in  the  original  papers. 

Tunicin.  E,  Wiuterstein.  {ZeitscJir.  filr  plnjsiol.  Chcm., 
xviii.  43-56.)  Tunicin,  or  animal  cellulose,  agrees  in  nearly  all  its 
properties  with  vegetable  cellulose.  It  does  not  show  greater 
resistance  to  acids  than  vegetable  cellalose,  as  Berthelot  stated. 
On  hydrolysis,  it  yielded  dextrose,  and  a  small  quantity  of  another 
sugar,  which  was  not  identified.  This  second  sugar  is,  however, 
not  galactose,  mannose,  or  pentose. 

The  Preparation  of  active  Amyl  Alcohol  and  active  Valeric  Acid 
from  Fusel  Oil.  W.  A.  C.  Rogers.  {Proc.  Chcm.  Soc.  No.  127.) 
The  aiithor  has  pi'epared  the  alcohol  by  a  modification  of  Le  Bel's 
method  communicated  to  him  by  Professor  Odling  and  Mr.  Marsh, 
which  consists  in  heating  the  alcohol  with  a  fuming  aqueous  .solu- 
tion of  hydrogen  chloride  in  closed  tubes  at  100°,  the  treatment 
being  repeated  until  the  rotatory  power  of  the  product  reached 
a  maximum.  Finally,  from  16"2  litres  of  purified  fusel  oil,  he 
obtained  250  c.c.  of  an  alcohol  rotating  —8°  30'  per  200  mm.  at 
22°  (or  [a]D=  —5*2°).  By  oxidizing  this  alcohol  a  valeric  acid 
was  obtained  rotating  2<i°  per  200  mm.  at  22°  ([a]o  =  13-9°).  The 
values  thus  obtained  are  practically  identical  with  those  given  by 
Guye  and  Chavanne  in  a  recent  paper. 

Ahsolute  Alcohol.  E.  R.  Squibb.  {Joiirn.  Anicw  Chcm.  Sec, 
XV.  126.)  The  author  has  continued  his  I'esearches  on  the  dehydra- 
tion of  alcohol,  and  arrives  at  the  conclusion  that  up  to  the  present 
time  no  really  anh5'drous  alcohol  has  yet  been  obtained.  Particu- 
lars of  his  experiments  are  given  in  the  paper. 

The  Decomposition  of  Chloroform  containing  Alcohol.  D. 
Brown.  (P/tarm.  Jouni.,  3rd  series,  xxiv.  32].;  The  author 
demurs  to  the  explanation  given  by  Schacht  and  Biltz  respecting 
the  preservative  action  of  alcohol  on  chloroform.  He  understands 
the  statements  of  these  chemists  to  mean  that  chlorine  and  car- 
lionyl  chloride  are  produced  in  decomposing  chloroform  containing 
alcohol,  that  they  are  consumed  by  the  latter,  harmless  compounds 
being,  thus  formed,  and  that  therefore  the  primary  and  hurtful 
decomposition  products  named  cannot  be  recognised  imtil  all  the 
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alcohol  has  been  used  up.  His  owu  experience  tends  to  prove  that 
free  chlorine  and  carbonyl  chloride,  when  once  produced  in  chloro- 
form containing  alcohol,  can  be  readily  detected  before  the  added 
alcohol  has  all  been  consumed,  and  further,  that  there  is  only  a 
ver}'  faint  reaction  with  silver  nitrate  at  the  time  when  a  very 
marked  one  is  obtained  with  zinc  iodide  and  starch.  The  following 
experiments  were  performed: — Samples  of  pure  chloroform  t"> 
which  <)-077  per  cent,  of  absolute  alcohol  had  been  added  were 
exposed  to  sunlight  in  the  presence  of  air  in  white  glass  bottles 
one-third  filled.  After  nine  daj-s'  exposure  no  signs  of  decom- 
position could  be  detected,  whereas  a  sample  of  the  same 
chloroform,  free  from  alcohol,  was  found  to  be  far  advanced  in 
decomposition.  After  fourteen  days  the  alcohol- reduced  samples 
reacted  distinctl}'  with  zinc  iodide  and  starch  and  faintly  with 
silver  nitrate.  The  exposure  was  continued  for  five  days  longer, 
when  zinc  iodide  and  starch,  as  well  as  baryta  water,  gave  marked 
reactions,  A  quantity  of  10  c.c.  was  then  washed  with  10  c.c.  of 
water,  and  distinct  alcohol  reactions  with  the  iodoform  and  Biltz's 
potassium  bichromate  tests  were  obtained.  Similar  results  were 
also  obtained  after  exposing  a  sample  of  specific  gravity  r40U  in 
the  pi-esence  of  oxj-gen  for  thirteen  days.  The  presence  of  alcohol, 
therefore,  does  not  seem  to  prevent  decomposition  in  chloroform 
being  recognised  in  its  early  stages  by  both  zinc  iodide  and  starch 
and  by  baryta  water.  These  tests  appear  to  be  of  equal  value  in 
detecting  decomposition  in  alcohol-reduced  chloroform  and  in  thcf 
pure  unreduced  article. 

After  several  days'  exposure  the  samples  reduced  with  0-077  por 
cent.of  ab.solute  alcohol  showc'l  no  signs  of  decomposition,  and  were 
found  to  contain  alcohol,  while  the  others  were  decomposing  rapidly, 
and  subsequently  gave  on  analysis  0'348  per  cent,  of  carbonyl 
chloride,  which,  if  made  to  react  on  alcohol  to  produce  chlorocar- 
bonic  ether  and  ethyl  chloride,  would  require  a  quantity  equal  to 
0•i)2i^  percent.  In  addition  to  this  there  was  l-32i>  per  cent,  of  froo 
hydrochloric  acid,  which,  if  it  acted  on  alcohol  to  produce  ethyl 
chloride,  wouM  decompose  an  additional  quantity  equal  to  l*(i74 
per  cent.,  or  a  total  of  1"1)97  pei-  cent,  of  alcohol.  The  product.s 
obtained  from  tiie  unreduced  samples  are  thus  .shown  to  be  capable 
of  consuming  twenty-six  times  the  quantitj-  of  alcohol  added  to 
the  reduced  ones  which  remained  free  Irom  deciMiiposition. 

The  Purity  of  Chloroform.  D.  B.  Dott.  {Pharm.  Jmtni.,  3M 
Herios,  xxiv.  (>2'.>  tiiU.)  In  view  of  the  well-established  preserving 
influence  of  a  small  proportion  of  alcohol  in  chloroform,  the  author 
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aivocates  a  reduction  in  the  required  specific  gravity  of  the  latter. 
For  the  detection  of  decom])osition  in  chloroform  he  suggests  the 
1136  of  moist  litmus  paper  and  solution  of  silver  nitrate.  The 
following  requirements  are  recommended  as  characters  and  tests 
for  the  purity  of  this  preparation  : — 

A  dense  liquid  of  characteristic  odour.  Specitic  gravity  1-490 
to  1-495.  On  allowing  h  fl.  drm.  to  evaporate  on  a  clean  surface, 
no  foreign  odour  is  perceptible  at  any  stage  of  the  evaporation. 
When  1  il.  drm.  is  agitated  with  an  equal  volume  of  solution  of 
silver  nitrate,  no  precipitate  or  turbidity  is  produced  after  stand- 
ing for  five  minutes.  On  shaking  up  the  chloroform  with  half  its 
volume  of  distilled  water,  the  water  should  not  redden  litmus 
paper.  When  shaken  with  an  equal  volume  of  sulphuric  acid, 
little  or  no  colour  should  be  imparted  to  the  acid. 

Oxidation  of  Chloroform  with  Chromic  Acid.  H.  Erdmann. 
(Ber.  dev  deutsch.  chem.  Gcs.,  xxvi.  1990-1994.)  The  oxidation 
of  chloroform  with  potassium  bichromate  and  sulphuric  acid  was 
studied  by  Emmerling  and  Lengyel  in  18(39.  These  chemists 
found  but  a  small  amount  of  carbon  oxychloride  among  the  pro- 
ducts, and  they  incorrectly  interpreted  the  reaction,  believing  that 
chlorine  is  formed.  The  author  has  reinvestigated  this  reaction, 
and  finds  that  it  takes  place  in  accordance  with  the  following 
equation :  — 

2  C  H  CIg  +  Cr  0,  +  2  0  -  2  C  0  Clo  +  Cr  0,  CL  +  H,  0. 

Action  of  Light  on  Oxalic  Acid.  A.  Richardson.  (Proc. 
Chcm.  Soc.^  No.  1.S7.)  Downes  and  Blunt,  in  1879,  observed  that 
solutions  of  oxalic  acid  evolve  cai'bon  dioxide  when  exposed  tO' 
light.  In  the  present  paper  the  author  shows  that  hydrogen  per- 
oxide is  also  formed.  Experiments  are  described  in  which  this 
was  found  to  be  the  case  with  numerous  specimens  of  oxalic  acid 
obtained  from  different  sources  and  carefully  purified.  The  pre- 
sence of  the  peroxide  was  proved  by  the  titanic  acid  and  chromia 
acid  tests. 

The  decomposition  of  the  acid  was  further  studied  in  order  to 
determine  whether  complete  oxidation  of  the  carbon  to  carbon 
dioxide  occurred,  or  whether  pi-oducts  of  partial  oxidation  were 
also  formed.  The  results  of  experiments  in  which  the  carbon 
dioxide  evolved  during  the  decomposition  of  a  known  weight  of 
acid  was  estimated,  showed  that  the  oxidation  of  the  carbon  was 
complete. 

The  absence  of  intermediate  products  of  oxidation  seems  to  indi- 
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cate  that  the  formation  of  the  peroxide  is  the  direct  result  of  the 
oxidation  of  the  hydrogen  of  the  acid,  and  is  not  brought  about  by 
secondary  changes. 

Experiments  were  also  made  in  order  to  observe  the  influence 
of  the  concentration  of  the  acid  on  the  formation  of  the  peroxide. 
The  results  obtained  showed  that  while  the  total  amount  of  hydro- 
gen peroxide  formed  in  the  solution  increased  with  the  concentration 
of  the  acid,  the  proportion  of  peroxide  formed  to  acid  decomposed 
simultaneously  decreased.  The  author  draws  the  following  con- 
clusions : — 

1.  Hydrogen  peroxide  is  stable  in  solutions  of  oxalic  acid  in 
the  dark. 

2.  It  is  fairly  stable  in  these  solutions  when  exposed  to  light 
if  excess  of  oxygen  is  present. 

3.  Rapid  decomposition  of  hydrogen  peroxide  occurs  in  solu- 
tions of  oxalic  acid  in  absence  of  oxygen  when  these  solutions  are 
exposed  to  light. 

Oxalic  Acid  Derivatives.  A.  Rosenheim.  {Bcr.  (hr  dcutsch. 
dicm.  Gcs.,  xxvi.  ll'Jl-1194.  From  Journ.  C/icm.  Soc.)  Tung- 
stic  anhydride  is  dissolved  when  boiled  with  potassium  oxalate 
solution ;  after  separation  from  tungstic  acid  and  evaporation, 
colourless,  crystalline  plates  are  deposited  ;  these  have  the  formula 
K,  C,  O4,  W  0.3  +  Ho  0,  and  are  decomposed  by  hydrochloric  acid 
immediately,  and  by  sulphuric  acid  more  slowly.  The  cori'espond- 
ing  sodium  and  ammonium  salts  resemble  the  potassium  salt,  but 
are  more  readily  soluble. 

By  the  action  of  molybdic  anhydride  on  ammonium  oxalate,  two 
salts  are  obtained  ;  the  more  readily  soluble,  C2  0,^(K  Ht\,,  Mo  O.j-I- 
HjO,  can  be  purified  by  recrystallization,  when  it  forms  lustrous 
needles.  The  second  salt,  Co  0^  (NH,\,,  SMoO.,  crystallizes  in 
white  ci'usts,  and  undergoes  decomposition  on  treatment  with  hot 
water.  A  third*  salt  is  prepared  by  the  action  of  hydrogen  ammo- 
nium oxalate  on  molybdic  anhydride;  it  crystallizes  in  prisms,  and 
has  the  formula — 

(N  H,)2  0,  2  C,  0,,  2  Mo  0,,  3  H.O, 

The  preceding  compounds  may  also  be  obtaine<l  from  hydrogen 
ammoniuni  oxalate  and  hydrogen  ammonium  molybdate.  The 
corresponding  2)otaitsi7im  and  ammonium  sodium  .salts  are  crystal- 
line; the  sodium  salts  do  not  crystallize. 

A   double   ammonium    vanadium    o.ra/r/^-,  3  (N  H.,)^  0,  4  Co  0.„ 
Vn  Oj,  4  Ha  <  >,  crystallizing  in  long,  yellow  prisms,  is  prepared  from 
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ammonium  oxalate  and  vanadic  anhydride,  or  from  bydrogcn 
ammonium  oxalate  and  ammonium  metavanadate.  The  corre- 
sponding sodium  and  potassium  salts  have  also  been  obtained. 

Reduction  of  Salicylic  Acid.  A.  E  i  n  h  o  r  n  and  R.  W  i  1 1  s  t  il  1 1  e  r . 
{Bev.  dcv  dc'utsch.  chon.  Gcs.,  xxvii.  331.)  The  authors  state  that 
one  of  the  products  of  the  reduction  of  salicylic  acid  by  sodium  in 
amylic  alcohol  solution,  which  was  previously  regarded  by  them 
as  hexahydrosalicylic  acid  (melting-point  105'^  C),  proves  to  be 
normal  pimelic  acid. 

Preparation  of  Urea.  A.  Eeychler.  (Bull,  dc  la  Soc.  C/iiin. 
[3],  ix.  427-429.)  A  dilute  solution  of  sodium  hypochlorite  is 
gradually  added  to  an  aqueous  solution  of  potassium  cyanide  ;  after 
the  odour  of  cyanogen  compounds  has  disappeared,  an  excess  of 
ammonium  sulphate  is  added,  the  whole  heated  to  the  boiling- 
point,  and  then  evaporated  to  dryness.  The  residue  is  extracted 
with  94  per  cent,  alcohol,  and  yields  a  crude  product  containing 
89'4  per  cent,  of  the  theoretical  quantity  of  carbamide. 

If  sodium  peroxide  is  used  as  the  oxidizing  agent,  the  yield  is 
only  To  grams  of  carbamide  from  10  grams  of  cyanide.  Form- 
amide  yields  37'5  per  cent,  of  the  calculated  amount  of  carbamide 
when  oxidized  by  sodium  hypochlorite  in  presence  of  sodium  car- 
bonate and  treated  as  above;  no  carbamide  is  obtained,  however, 
if  sodium  peroxide  is  substituted  for  hypochlorite. 

Preparation  of  Piperazine.  (P/iarm.  Journ.,  3rd  series,  xxiv.  2.) 
When  this  bod}'  is  prepared  by  the  reaction  of  glycol,  G^H^  (0  H),, 
with  ethylenediamine  in  accordance  with  the  equation — 

C.  H^  (0  H).,  +  a  H^  (N  H;),= (Co  H,  N  H),  +  2  H,  0, 

the  yield  is  very  small  even  if  the  operation  be  condiicted  at  a 
high  temperature  and  under  the  influence  of  dehydrating  agents. 
The  reaction,  however,  is  complete  wdien  sodium  gl3'col  is  treated 
Avith  the  acid  derivatives  of  ethylenediamine — 

C,  Hj  (0  Na;o  )        f  (Co  H,  N  H)., 

C.H^(NH-COR')J~  (2R'C00Na. 

This  process  is  the  subject  of  a  German  patent  which  is  now 
made  by  the  Schering  Company. 

Synthesis  of  Pyrazine.  L.  Wolff.  {Ber.  dcv  deutscJt.  clwm. 
Gcs.,  xxvi.  18.30-18.33.)  The  gold  salt  previously  obtained  by  the 
author  from  the  products  formed  by  heating  acetalamine  with 
oxalic  acid  has  now  been  proved  to  be  a  salt  of  pyi-azine,  and  to 
have  the  formula  C^  H^  N^,  Au  CI3.     A  yield  of  about  20  per  cent. 
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of  the  tlieoretical  cimount  of  the  Lase  may  be  obtaiued  from  acetal- 
amine  bj'  adding  1  part  of  tlie  latter  to  a  concentrated  warm  solu- 
tion of  8  parts  of  mercuric  chloiide,  and  then  sufficient  concentrated 
h3-drochloric  acid  to  dissolve  the  double  salt  which  is  precipitated. 
The  liquid  is  then  boiled  for  10  minutes,  filtered,  rendered  alkaline 
with  anhydrous  sodium  carbonate,  and  distilled  with  steam.  The 
distillate  is  acidified  with  hydrochloric  acid,  distilled  to  remove 
alcohol,  etc.,  and  the  pyrazine  then  converted  into  the  double  salt 
with  mercuric  chloride,  which  is  finally  distilled  with  a  very  con- 
centrated solution  of  potassium  carbonate.  The  pure  base  is  thus 
obtained  as  an  oil.  which  soon  solidifies  to  white  needles. 

New  Synthesis  of  Isoqninoline.  C.  Pomeranz,  {Monafshcftc, 
x'iv.  11(3  110.)  Isoquinoline  can  be  synthetically  prepared  by 
mixing  benzaldehyde  with  amidoacetal,  drying  the  resulting 
lienzylidino-acetal  with  potassium  carbonate,  and  then  heating  it 
for  some  time  at  100-120°  C.  with  four  times  its  weight  of  sul- 
phuric acid. 

Occurrence  of  Betaine  and  Choline  iu  the  Sprouts  of  Barley  and 
Wheat.  E.  Schulze  and  S.  Frankfurt.  [Bcr.  dcr  dcutsch. 
rlinn.  Gcs.,  xxvi.  2151-2155.  From  Journ.  Clicm.  )Soc.)  The 
authors  have  succeeded  in  isolating  and  identifying  betaine  and 
choline  from  the  sprouts,  or  young  seedlings,  of  barley  (malt  combs; 
and  wheat.  The  method  adopted  was  to  extract  the  sprouts  with 
v\ater,  treat  the  extract  with  lead  acetate,  and,  after  filtering,  to 
precipitate  the  bases  with  phosphotungstic  acid.  The  precipitate 
was  then  treated  with  milk  of  lime,  the  solution  filtered,  treated 
with  carbonic  anhydride,  again  filtered,  neutralized  with  hydro- 
chloric acid,  and  concentrated  to  a  syrup.  The  hydrochlorides 
were  exti-acted  with  hot  alcohol,  precipitated  with  an  alcoholic 
solution  of  mercuric  chloride,  and  the  mercurichlorides  separated 
by  repeated  crystallization  from  water  ;  or  after  Crystallizing  them 
once  or  twice,  the  mercury  was  removed  with  hj'drogen  sulphide, 
and  tlie  hydrochlorides  separated  by  means  of  cold  absolute  alcohol, 
ill  which  choline  hydrochloride  dissolves,  whilst  betaine  hydro- 
chloiide  (loos  not. 

Contributions  to  the  Knowledge  of  th:  Aconite  Alkaloids.  Part 
VIII.  Picraconitine.  "\V.  R.  Dunstan  and  E.  F.  Harrison. 
(/'/■or.  ('hciii.  >V;r.,  Xo.  1B2.)  The  authors  have  examined  speci- 
mens of  salts  of  picraconitine,  an  amorphous  alkaloid  obtained  by 
T.  B.  Groves,  in  1874,  from  the  roots  of  Aconitiim  Najxilus,  the 
<;omposition  and  ])roj)ertics  of  which  were  subsequently  investi- 
gated by   ('.  l[,  A.   AVright    (Ytar-Book  of  rii(trm<tn/.    1S77    and 
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1878).  Its  composition  was  then  represente  1  by  the  formula 
CsjH^jNOjo,  that  of  aconitine  being  CggH^gNOin.  It  furnished 
crystalline  salts  and  an  amorphous  aurochloride.  When  heated 
with  alkalies  it  underwent  hydrolysis,  yielding  equimolecular  pro- 
portions of  benzoic  acid  and  picraconine,  a  base  closely  resembling 
aconine,  the  similar  product  from  aconitine.  Picraconitine  was 
sparingly  soluble  in  water,  but  readily  in  ether.  Its  salts  have  an 
intensely  bitter  taste,  whence  the  names  given  to  the  substance, 
but  they  do  not  produce  tingling  of  the  tongue  and  lips,  which  is 
so  characteristic  of  aconitine.  T.  B.  Groves  had  not  previously 
obtained  this  alkaloid  from  other  collections  of  the  roots  of  this 
plant,  and  neither  he  nor  C.  R.  A.  Wright  was  able  to  isolate  it 
.subsey^uently.  It  has  therefore  been  suggested  that  it  originated 
from  the  roots  of  some  other  species  of  aconite,  which  were  mixed 
in  this  collection  with  those  of  A.  Xajjelhis.  In  the  course  of  the 
present  investigation  of  the  alkaloids  of  A.  Najjcllus,  no  alkaloid 
having  the  composition  of  "picraconitine"  has  been  obtained. 
Picraconitine,  however,  in  many  of  its  properties  resembles  the 
isomeride  of  aconitine,  isaconitine.  The  fact  that  this  isomeride  is 
difficult  to  purify,  except  Toy  adopting  special  methods,  suggested 
the  view  that  "  picraconitine  "  might  be  impure  isaconitine.  An 
examination  of  Groves's  specimens  of  "picraconitine  nitrate"  and 
''picraconitine  muriate"  has  confirmed  this  view.  The  base 
regenerated  from  these  salts  exhibited  all  the  properties  of  isaconi- 
tine. and  on  converting  it  into  the  hydrochloride  and  purifying  this 
salt,  first  by  crystallization  from  hot  water,  and  afterwards  from  a 
niixtui'e  of  alcohol  and  ether,  pure  isaconitine  hydrochloride,  melt- 
ing at  217°,  was  obtained.  In  order  to  complete  the  proof,  the 
characteristic  aurochlorisaconitine,  C33  H^^  (Au  Cl2)NOj2,  was  pre- 
pared from  the  "  picraconitine  "  salts.  "  Picraconitine  "  can  there- 
foi'e  no  longer  be  retained  as  the  name  for  an  alkaloid  derived 
from  A.  NajfcUus.  The  present  investigation  has  shown  that  this 
plant  contains,  besides  aconitine  and  the  non-toxic  isaconitine, 
and  aconine,  a  very  small  quantity  of  an  amorphous  alkaloid 
yielding  crystalline  salts,  which  has  been  named  homo  isaconitine, 
and  generally  a  considerable  quantity  of  a  base  which  neither 
crystallizes  nor  furnishes  crystalline  salts. 

Contributions  to  the  Knowledge  of  the  Aconite  Alkaloids. 
Part  IX.  The  Action  of  Heat  on  Aconitine.  W.  H.  Duustan 
and  F.  H.  Carr.  (Proc.  C/nin.  Soc,  No.  132.)  The  authors  find 
that  when  aconitine  is  heated  at  its  melting-point  (188-11*0°) 
it  loses  about  lU  per  cent,  of  acetic  acid,  which  distils  over,  leav- 
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ing  a  new  alkaloid,    which    they  propose  to  name  ^J?//"aco>J/7/»r, 
C,3  H,3  N  0,,  =  G,  H,  0,  +  C.i  H,i  N  0„, 

Pyraconitine  is  obtained  in  the  form  of  an  amorphous  varnish, 
sparingly  soluble  in  water,  but  readily  in  alcohol,  chloroform,  and 
ether.  It  has  no  effect  on  polarized  light,  and  is  not  poisonous  in 
small  doses.  The  alkaloid  readily  dissolves  in  acids,  forming  salt 
which  can  be  crystallized. 

Pyraconitine  liydrdbromidc^  Q.^^  H.tj  N  On,"  HBr,  forms  prismatic 
crystals  melting  at  280°  (corr.).  The  salt  is  readilj'  soluble  in 
water  and  alcohol,  but  is  not  dissolved  by  ether.  It  is  best  crj's- 
tallized  from  a  mixtui-e  of  alcohol  and  ether.  In  aqueous  solution 
it  is  Isevorotatory  :  [ajo^  — 46'47°. 

Pyraconitine  hydrochloride,  C31  H41  N0,,|*HC1,  crystallizes  in 
rosettes  from  a  mixture  of  alcohol  and  ether.     It  melts  at  249^. 

Pyraconitine  /lydriodidc,  C31  H^,  NOi, 'HI,  also  crystallizes  in 
rosettes,  which  become  yellow  when  exposed  to  air.  It  melts  at 
22U-5^  (corr.). 

The  solutions  of  these  salts  have  a  bitter  taste,  but  are  not 
toxic,  at  all  events  in  small  doses. 

Pyraconitine  aurochloridc,  C31  H^  NOi,, '  H  Au  CI4,  is  thrown 
down  as  a  pale  yellow  precipitate  when  auric  chloride  is  added  to 
a  solution  of  the  hydrochloride.  No  aurochlor-derivative  could  be 
obtained. 

Pyraconitine  and  its  salts  readily  undergo  hydrol3'sis  when 
heated  with  dilate  acid  or  with  water  in  a  closed  tube.  Potash 
and  soda  quickly  hj'drolyse  the  alkaloid,  even  in  the  cold,  but 
ammonia  does  so  only  very  slowly.  The  sole  products  of 
hydrolysis  are  benzoic  acid  and  an  alkaloid  which  has  been  named 
pyraconine,  C3,  H„  NOi,,  +  H.O  =  aH,;0.  +  a^H.^NO,. 

Pyraconine  is  an  amorphous  base  resembling  aconine  in  its 
properties,  but  differing  from  it  in  several  respects.  It  is  soluble 
in  both  water  and  ether.  The  aqueous  solution  has  a  somewhat 
sweet  taste,  and  is  Isevorotatory:  [u]i,  =  — 90-!»l>°.  It  combines  with 
acids  to  form  crystalline  salts  which  are  ver}-  soluble  in  water. 

Pyraconine  hydrochloride,  C04  H.;;  N  0.,  H  CI,  crystallizes  from 
water  in  cubes  containing  1  mol.  of  water.  It  melts  at  15!>^(corr.), 
and  is  soluble  both  in  alcohol  and  in  water.  The  a(]ueous  solution 
is  kevorotatory  :  [u]^  =  — 1<)2()7'^. 

Pyraconine aurochloridi,  C,\  H3;  N  O,,"  H  AuCl,,  is  a  pale  yellow, 
amorphous  precipitate. 

The  salts  of  aconitinc  also  furnish  pyraconitine,  losing  acetic 
acid  when  heated  at  about  li>iP.    Lsaconitine  and  aconine,  howevei-, 
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do  not  undergo  a  similar  decomposition.  Tlie  authors  consider  it 
probable  that  the  production  of  acetic  acid  from  aconitine  mny 
serve  as  the  basis  of  a  process  for  the  estimation  of  this  alkaloid. 

Contributions  to  the  Knowledge  of  the  Aconite  Alkaloids. 
Part  X.  Further  Observations  on  the  Conversion  of  Aconitine 
into  Isaconitine.  W.  R.  Dunstan  and  F.  H.  Carr.  {I'roc. 
Clicm.  Soc,  No.  132.)  In  a  former  communication,  the  authors 
showed  that  when  certain  aconitine  salts  are  heated  at  100'^  in 
slightly  acid  solution  they  are  very  slowly  changed  into  the  salts 
of  isaconitine.  They  have  since  found  that  this  conversion  may  be 
effected  with  great  rapidity  by  heating  a  neutral  aqueous  solution 
in  a  closed  tube  at  120-13fP  during  from  two  to  three  hours,  when 
the  aconitine  salt  disappears,  often  so  completely  that  the  solution 
produces  no  tingling  sensation  on  the  tongue.  The  isaconitine  is 
separated  from  the  solution  which  has  been  rendered  alkaline  with 
ammonia  by  repeated  extraction  with  ether. 

It  has  also  been  proved  that  the  production  of  isaconitine 
invariably  precedes  the  hydrolysis  of  aconitine  into  aconine  and 
benzoic  acid,  not  only  when  the  hydrolysis  is  effected  by  acid,  as 
was  pointed  out  in  a  previous  paper,  but  also,  as  has  now  been 
found,  when  water  alone  is  used  as  the  hydrolytic  agent.  In 
previous  experiments,  the  formation  of  isaconitine  during  the 
hydrolysis  of  aconitine  in  presence  of  alkali  coitld  not  be  proved, 
owing  to  the  rapidity  with  which  aconine  is  produced.  If, 
however,  a  considerable  excess  of  an  aqueous  solution  of  soda  be 
added  to  a  solution  of  an  aconitine  salt,  and  the  precipitated 
alkaloid  be  allowed  to  stand  in  contact  with  the  cold  alkaline 
solution  until  some  of  the  alkaloid  is  dissolved,  extraction  with 
ether  separates  a  notable  quantity  of  isaconitine,  as  well  as 
the  unchanged  aconitine.  It  therefore  appears  that  the  non-toxic 
aconine  is  realh'  the  product  of  the  hydrolysis  of  the  non-toxic 
isaconitine  into  which  the  aconitine  first  changes. 

The  observations  recorded  in  the  foregoing  paper,  which  prove 
that  aconitine  salts  as  well  as  the  alkaloid  lose  acetic  acid  when 
they  are  heated,  led  the  authors  to  look  for  the  production  of  this 
acid  when  solutions  of  these  salts  are  heated.  It  has  been  found 
that  some  acetic  acid  is  formed  when  aconitine  salts  are  heated 
with  water  in  the  manner  above  described,  and  also  when  these 
salts  or  the  alkaloid  are  hydrolj-sed. 

The  authors  are  engaged  in  investigating  the  origin  and  amount 
of  the  acetic  acid  produced  under  various  conditions,  and  also  in 
determining   whether    pyraconitine    is   formed   in    corresponding 
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quantity  or  whether  aconitine  may  be  an  acetj'l  derivative  which 
loses  its  acetyl  group  on  hydrolysis.  They  state  that  if  the 
latter  view  should  prove  correct,  the  nomenclature  and  formula  of 
aconitine  derivatives  will  need  revision. 

Aconitine.  M.  Freund  and  P.  Beck.  (Bcr.  dcr  dcntsch. 
diem.  Ges.,  xxvii.  433-430,  720-733 ;  also  Journ.  Clicm.  Soc, 
May  and  June,  1894.) 

The  results  of  numerous  combustions,  as  well  as  other  considera- 
tions referred  to  in  this  paper,  lead  the  authors  to  adopt  the 
formula  C-.jHjyNOj^  for  aconitine,  instead  of  C33HJ5  NOj^,  which 
has  been  ascribed  to  it  by  Dunstan  and  his  collaborators. 

The  product  obtained  by  boiling  aconitine  with  water  was 
regarded  by  Ehrenberg  and  Purfilrst  as  a  mixture  of  the  benzoates 
of  two  bases.  By  repeatedly  crystallizing  this  product  the  authors 
of  the  present  paper  have  obtained  a  homogeneous  compound  fusing 
at  202-203°  C,  and  corresponding  to  the  formula  C;j9H5^NOi2, 
which  they  regard  as  the  benzoate  of  a  base  C30  H4-  N  Ojo,  derived 
from  aconitine  in  accordance  with  the  following  equation  : — 

C34  Hj7  N  0]  1  +  Ho  0  =  C  H;.  •  C  0  0  H  +  C,.,  H45  N  0^,, 

This  base  is  found  b}^  them  to  be  identical  with  Dunstan's 
"  isaconitine,"  and  also  identical  with  Groves  and  Wright's 
"  picraconitiae,"  which  name  they  propose  to  retain  for  this 
alkaloid. 

Concurrently  with  the  above  change  occurring  in  the  action  of 
boiling  water  on  aconitine,  another  reaction  is  found  to  proceed,  in 
M'hich  water  is  assimilated  and  benzoic  and  acetic  acid  foi'med, 
together  with  a  base  Cor,  Hjj  N  0,^.  This  base  is  also  obtained  by 
boiling  picraconitine  with  alcoholic  potash;  it  has  all  the  properties 
of  aconiue. 

Aconitine  therefore  appears  to  be  acetN'lbenzo^'laconine. 

Dunstan  and  Passmoi'e's  observation  that  apoaconine  is  formed 
by  benzoylating  aconine  is  regarded  by  the  autliors  as  doubtful. 
Apoaconitine  does  not  appear  to  exist,  nnd  the  so-called  japaconi- 
tine,  C,;(;  H^8  Ooj  No,  appears  to  be  also  identical  with  ordinary 
aconitine.  The  molecular  weight  of  the  latter  in  benzene  solution 
was  found  to  be  (i(.i3  (calc.  045).  The  melting-point  of  aconitine 
varies  according  to  the  rate  at  which  it  is  heated.  It  is  usually 
stated  to  be  188-189°;  but  when  the  temperature  is  rapidly  raised, 
it  is  ob.served  to  be  197  198°.  The  u-  and  /J-aurochlorides,  tho 
nitrate,  and  the  hydrobromide  all  give  numbers  on  analysis 
which  agi-ee  well  with  the  furmnla  jnoposcd  by  the  authors. 
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Picraconitine  (isacoiiitine)  aurocliloride  is  amorphous,  and  melts 
indetiDitely  at  125-135°.  The  colourless  compound  melting  at  204°, 
obtained  by  Daustan  and  Harrison  b}^  the  gradual  evaporation  of 
its  alcoholic  solution,  could  not  be  obtained.  The  hydriodide 
forms  splendid  white  crystals  which  soften  at  201-202°,  and  then 
melt  at  204-205°.  The  hydriodide  of  isaconitine  melts,  according 
to  Dunstan,  at  246°.  Picraconitine  nitrate  is  only  slightly  soluble 
in  water,  and  crystallizes  from  alcohol  in  coarse  prisms,  which 
become  yellow  at  210°,  and  decompose  at  240-25*)°. 

The  second  crop  of  crystals  from  the  liquid  obtained  by  boiling 
aconitine  with  water  consists  of  the  acetate  of  picraconitine.  The 
mother-liquor,  after  the  removal  of  all  the  picraconitine,  yielded, 
after  neutralization  and  evaporation,  a  residue  of  aconine,  which 
was  converted  into  the  hydrochloride.  This  substance  agrees  in 
properties  with  the  compound  described  by  Dunstan  and  Passmore, 
but  appears  from  a  number  of  analyses  to  have  the  formula— 

a^H.iNO^HCl, 

and  not  CooHjiNOn,  HCl,  2H2O,  which  has  been  ascribed  to 
it. 

Aconine  is  also  formed  by  the  action  of  boiling  alcoholic  potash 
on  picraconitine. 

When  picraconitine  is  boiled  with  acetic  anhydride,  it  yields, 
along  with  an  amorphous  substance,  an  acetyl-dvrivativc, 
CooH^4.  AcNOj,,,  which  crystallizes  from  alcohol  in  prisms  melt- 
ing at  255-256°. 

Aconine  and  picraconitine  contain  the  four  methylic  groups 
originally  present  in  the  molecule  of  aconitine. 

Aconitine.  W.  E.  Dunstan.  {Bcr.  der  deutsch.  dam.  Gcs., 
xxvii.  664.)  Referring  to  the  recent  observations  of  M.  Freund  and. 
P.  Beck  (preceding  abstract),  the  author  points  out  that  he  and  his 
co-workers  have  already  shown  (see  this  vol.,  pp.  39  and  41)  that 
aconitine,  on  hydrolysis,  yields  acetic  acid  and  "isaconitine,"  and 
that  the  latter  is  identical  with  Wright's  "picraconitine."'  He 
claims  priority  with  regard  to  these  observations,  and  reserves  for 
future  discussion  the  issue  raised  by  Preund  and  Beck  respecting 
the  formula  for  aconitine.  He  also  alludes  to  the  obvious  conclu- 
.sions  that  aconitine  must  be  acetylbenzoylaconine,  and  the  re- 
called "  isaconitine"  benzoylaconine  (and  is  therefore  not  isomeric 
with  aconitine),  a  definite  expression  of  which  will  be  found  in 
the  full  text  of  his  recent  papers  published  in  the  journal  of  the 
Chemical  Society. 
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The  Nature  of  Aconitine.  \V.  R.  Dunstaii.  {Pharm.  Joiirn., 
3rd  series,  xxiv.  773,  774.)  This  paper  consists  of  the  substance  of 
an  interesting  lecture  given  bj^  the  author  at  a  meeting  of  the 
Pharmaceutical  Society,  reviewing  the  work  done  by  him  and  hia 
friends  in  connection  with  this  subject  during  the  last  twelve 
months.  For  particulai-s,  reference  shoiild  be  made  to  the  source 
given. 

Hyoscine  and  Oscine.  ().  Hesse.  {Lnbig's  Annalcn, 
cclxxvi.  84-8G.)  The  aurochloride  obtained  from  commercial 
hyoscine  hydriodide  has  the  composition  C,;  H.^i  N  O4  H  Au  Cl^, 
and  melts  at  108^.  As  thus  prepared,  it  appears  to  contain  a 
trace  of  an  unknowu  alkaloid,  which  does  not,  however,  alter  its 
composition. 

With  reference  to  oscine  (Ladenburg's  pseudotropine),  the 
author  states  that  the  formula  of  benzoyloscine  was  erroneouslj' 
given  by  him  in  1892  {Year-Book  of  Pfiann:icy,  1893,  47)  as 
Ci..  Hi;  X  O4,  and  should  be  altered  to  Cj^  H^-  N  0..,.  The  formula 
given  for  oscine  aurochloride  ought  to  be  changed  accordingly  to 
Ci5  Hi;  N  O3,  H  Au  CI4.  On  warming  benzoyloscine  with  hydro- 
chloric acid,  it  is  decomposed  into  oscine  and  benzoic  acid. 

Hyoscine.  0.  Hesse.  {Lidng^x  Annalcn,  cclxxvii.  304-308.) 
Compare  also  I'car-Jlook  of  Phavmacy,  181»3,  47  and  48. 

Further  evidence  is  supplied  by  the  author  in  this  paper  in 
support  of  E.  Schmidt's  assertion  that  Ladenburg's  hyoscine  is 
identical  with  scopolamine,  and  is  therefore  not  a  new  mydriatic 
base.  He  also  confirms  his  own  statement  that  the  correct, 
formula  for  this  bod}'  is  CiyH^i  NO^,  and  that  on  decomposition  at 
G0-1<XP  C.  it  yields  oscine,  C^, Hi,., NO.,  which  is  identical  with 
scopoline. 

Alkaloids  of  Belladonna.  0.  Hesse.  (fJcbig's  Annalcn, 
cclxxvii.  2'.ti)  .;5i)i).)  JMerck  hns  stated  that  atropamine  is  identical 
with  Pesci's  apoatropine  (see  Ycav-liook  of  Phaiiuacy,  1892,  39). 
He  has  subsequently  shown  that  the  latter  alkaloid,  like  atropa- 
mine, may  be  converted  into  belladonnine  (see  Year-Book  of 
Pharniari/,  1898,  48). 

Ai)oatropine  could  not  bo  prepared  b}'  following  Pesci's 
directions,  but  is  obtained  without  secondary  products  when  0 
.solution  of  atropine  sulphate  in  nitric  acid  of  sp.  gr.  1*381  is  kept 
at  the  ordinary  temj)eraturo  for  24  hours  ;  or  when  atropine 
sulphate  or  hyoscyamine  sulphate  is  dissolved  in  concentrated 
sulphuric  acid  in  the  cold,  and  tlie  solution  poured  into  water;  or 
when  the  last-named  salts  aro  heated  at  85°  with  acetic,  benzoic, 
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01"  phosphoric  anhj'dride  ;  but  not  when  they  are  treated  under 
any  circumstances  with  hydrochloric  acid.  The  base  is  difficult 
to  obtain  in  a  crystalline  condition,  and  the  author  now  confirms 
Merck's  observations  that  it  is  identical  with  atropamine. 

Belladonnine  is  obtained  when  a  solution  of  atropine  or  of 
hyoscyamine  in  concentrated  sulphuric  acid  is  allowed  to  remain 
for  a  short  time.  The  platinochloride  melts  at  220°,  and  the 
aurochloride  at  120^.  If  hyoscyamine  is  slowly  raised  to  a 
temperature  of  120-130°,  it  is  first  converted  into  atropine, 
thence  into  apoatropine,  and  finally  into  belladonnine.  When 
apoatropine  is  treated  with  alkalies  or  with  hydrochloric  acid,  it 
is  converted  either  into  belladonnine  or  decomposition  products  of 
the  latter,  or  undergoes  more  advanced  decomposition  ;  the  reason, 
therefore,  that  both  Pesci  and  Merck  obtained  tropine  from 
apoatropine  was  that  they  subjected  the  alkaloid  to  too  violent 
treatment  with  alkalies,  and  thus  precluded  the  formation  of 
belladonnine. 

When  apoatropine  is  heated  in  a  sealed  tube  with  fuming 
hj-drochloric  acid  (8  parts)  for  eight  hours  at  85-100°,  bella- 
donnine and  tropine  are  formed  ;  if,  however,  the  solution  is  heated 
for  16  hours  at  140°,  bellatropine  is  obtained.  The  platinochloride, 
CfeHi5  N  02,Ho  Pt  Clc,  melts  at  212°,  and  the  aurochloride  at  163°. 
The  base  crystallizes  in  colourless  prisms. 

Some  New  Tropeines.  A.  Petit  andM.  Polonovsky.  {Joiwn. 
((,'  Fhann.  [5],  xxviii.  529-531.)  In  some  cases  alkyl  salts  can  be 
substituted  with  advantage  for  the  corresponding  acids  in  the 
preparation  of  tropeines  by  Ladenburg's  method.  The  author 
describes  benzylotrope'ine,  Cg  H14  N  0  •  C  0  •  C  Ph2  0  H,  lyhcnylcarh- 
amotrope'ine^  CgH^^NO  •  CO  •  NHPh,  and  siiccinotrojJe'inc,  and 
some  of  their  salts.  For  particulars  the  original  account  should 
be  consulted. 

Solnine.  J.  U.  Lloyd.  (Amer.  Journ.  Pliarm.,  Ixvi.  161,  and 
Fharm.  Journ.)  The  author  gives  this  name  to  an  alkaloid  isolated 
by  him  from  the  root  of  Solanuvi  carolinrnse.  It  forms  brilliant 
white  crystals,  and  is  practically  insoluble  in  water  and  dilute 
ammonia,  but  dissolves  freely  in  dilute  acids,  forming  very  soluble 
salts,  which  have  not  yet  been  crystallized.  The  salts  are  acrid 
and  bitter,  and  leave  a  persistent  tingling  sensation  on  the  tongue. 
The  alkaloid  is  also  very  soluble  in  cold  chloroform  and  in  boiling 
alcohol,  separating  from  the  latter  on  cooling  in  large  needle-like 
crystals  resembling  hydrastine.  By  evaporation  from  an  ether 
solution   a   glassy   residue   remains.     Water  precipitates   minute 
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crystals  from  the  alcoholic  solution.  The  author  points  out  that 
Gr.  A.  Krauss  proved  the  presence  of  an  alkaloidal  substance  in 
^S*.  carol hicnsc  in  1800,  and  shows  that  it  is  doubtful  if  the  product 
obtained  by  either  of  them  is  identical  with  solanine.  A  con- 
siderable amount  of  the  alkaloid,  however,  has  been  forwarded  to 
Professor  Trimble  for  farther  examination. 

Constitution  of  Morphine.  G.  N.  Vis.  {Joiirn.  prakt.  Chcm.  [2], 
xlvii.  584  5!)1 ;  Journ.  Chem.  Soc,  September,  18!)3.)  The  author 
summarizes  the  known  facts  with  regard  to  morphine,  and  the 
conclusions  to  be  drawn  from  them,  as  follows : — 

1.  The  nitrogen  atom  in  morphine  has  a  methyl  group  attached 
to  it. 

2.  Morphine  is  a  tertiary  base. 

8.  Morphine  yields  pyridine  in  several  reactions,  and  therefore 
probably  contains  a  pyridine  ring. 

4.  Morphine  derivatives  easily  pass  into  phenanthrene  deriva- 
tives, indicating  either  the  presence  of  a  phenanthrene  nucleus,  or 
an  unusual  predisposition  for  the  production  of  one. 

5.  B}'  suitable  oxidation,  morphine  yields  picric  acid,  and  by 
fusion  with  caustic  alkali,  protocatechuic  acid ;  both  reactions 
indicate  a  benzene  ring,  and  the  latter  suggests  analogy  of  con- 
stitution with  that  of  papaverine,  which  so  readily  yields  proto- 
catechuic acid. 

G.  Morphine  contains  two  liydroxyl  groups,  one  of  which  has 
phenolic  functions,  the  other  alcoholic  functions.  The  third  oxygen 
atom  in  morphine  is  indifferent,  and  apparently  of  an  ethereal 
nature. 

7.  The  hjalroxyl  group,  which  is  apparently'  alcoholic,  retains 
its  character  in  methylmorphiraethine,  and  also,  it  would  seem,  in 
the  hydroxyethyldimethylamine. 

In  accordance  with  these  facts,  the  author  suggests  the  follow- 
ing constitutional  formula  : — 

CH-CH     — CH-CH-CH- C-CH-CH 

I  III  II 

C  H  •  CYO  H)  •  C  H  •  0       X  Me  •  C  H.,  ■  C  H (0  H)  •  C  •  C  H  •  C  H 

Narceine,  M.  Freun«l  and  Ct.  B.  Frankforter.  {Ltrhh/s 
Annalcn,  cclxxvii.  20-58.)  The  authors'  results  indicate  that  the 
generally  accepted  formula  for  narceine,  C.j.,  H_i,,  N 0,, -I- 2  H^O 
should  be  altered  to  (".,.5  H.,^  N  0,, -I- 3  H/).  The  hydrated  base  fuses 
near  170°  C,  and  parts  with  two  molecules  of  water  at  1<)0°C. 
When  rendered  anliydrous  at  a  higher  temj)orature,  it  fuses  at 
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140-145°,  and  readily  absorbs  1  molecule  of  water  on  exposure  to 
air.  On  oxidation  with  acid  and  alkaline  permanganate,  and  like- 
wise with  nitric  acid,  narceine  yields  hemipinic  acid  ;  biit  no  con- 
firmation has  been  obtained  by  the  authors  of  the  formation  of 
the  narce'inic  acid  described  by  Glaus  and  Meixner. 

Pseudonarcei'ne,  the  alkaloid  obtainod  by  Roser  on  heating 
narcotine  methiodide  with  alkalies,  is  regarded  by  the  author  as 
identical  with  narceine. 

Papaverine  Ethobromide.  A.  Glaus.  {Journ.  prakt.  C/iciu. 
[2],  xlvii.  523-531.)  The  author  deals  with  the  crystallography 
of  this  compound,  and  describes  two  bases  obtained  from  it  b}'  the 
action  of  alkalies. 

Alkaloids  of  the  Papaveracese.  E.  S  c  h  m  i  d  t,  Cr.  Iv  o  e  n  i  g, 
and  W.  Tietz.  {Archiv  dcr  Pharm.,  ccxxxi,  136-183.  From 
Journ.  Chem.  Soc.)  In  the  introduction  to  the  paper,  a  list  is 
given  of  the  alkaloids  known  to  occur  in  plants  of  this  order,  and 
the  physiological  properties  of  these  alkaloids  are  described. 
There  follows,  then,  a  detailed  account  of  the 

Alkaloids  of  the  root  of  Sanguinaria  canadensis,  for  the  method 
of  separating  which  reference  should  be  made  to  the  original  paper. 

ChelerytJirine,  CigHji  (OMe).,  NO,,  is  the  main  constituent.  It 
forms  small,  colourless,  rhombohedral  cr^'stals  of  the  formula 
Ci9Hii(OMe)o  +  Et  OH,  often  united  in  crusts,  melts  at  203°,  has 
a  blue  fluorescence,  and  yields  j-ellow  salts.  The  hydrochloride^ 
C21H1-NO4,  HGl  (+  SHoO  from  water,  +4HoO  from  alcohol), 
Jnjdriodide,  and  i)lafinochloride  form  yellow  needles,  the  auro- 
chloride  brown  needles. 

Sanguinarine,  0  Me  •  Gj,,  IIjo  N  O.,  +  H2  0,  forms  bundles  of  white 
needles  or  nodular  aggregates,  melts  at  213°,  has  a  bluish-violet 
fluorescence,  and  yields  blood-red  salts.  The  hydrochloride, 
CaoHi5N04,HGl  (from  water,  5H,,0?;  from  alcohol,  2H2O?),  and 
nitrate  with  1  H^O,  form  red  needles,  ih.Q  platinochloride  a  3'ellow, 
and  the  aiirochloride  a  reddish-brown,  amorphous  jjowder. 

y-Homochelidonine,  Ci,,Hi5  (0  Me)o  N  O3,  crystallizes  from  ethy- 
lic  acetate  ( -l-  -^-  G  H3  •  C  0  0  Et)  in  large,  colourless  plates,  melts  at 
169°  when  quite  dry,  when  air-dried  at  159-l(j0°,  and  yields 
colourless  salts.  The  7J)/a/«»oc/<7oriV?e  forms  a  yellow,  the  auro- 
chloridc  a  yellowish-red  powder.  The  alkaloid  is  apparently  a 
tertiary  base,  for  it  j-ields  a  vietli iodide,  G^i  H^i  N  O5,  Mel, 
which,  with  moist  silver  oxide,  yields  a  hydroxide,  from  which  a 
platinochloride,  (G^,,  Ho,  N  05)2,  Mea  Pt  Gig,  was  obtained  as  a 
3'ellow,  amorphous  powder. 
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fi-Hoinochdidoninr,  Co^HoiNOg,  formrf  bundles  of  lu^^tl•ous 
needles,  melts  at  159°,  and  yields  colourless  salts. 

;iS'a73^z«/nar/a-^;rofopmt',  C^oHj- NO-,  crystallizes  in  two  inter- 
convertible forms — in  white,  nodular  ao;grogates  and  colourless, 
lustrous,  monoclinic  prisms;  it  melts  at  2U7°,  and  forms  colourless 
salts.  The  plcitinocldoridc^  with  4HoO,  is  yellow,  the  auro- 
chloride  a  reddish-brown,  amorphous  powder. 

The  protopine  of  the  root  of  Clididonium  ma  jus  {CheUdoninm- 
p>rotopine)  has  been  again  prepared  ;  it  melts  at  204°,  and  it  and 
its  platinochloride  and  aurochloride  (melting  at  1!J8°)  seem  to  be 
identical  with  the  compounds  obtained  from  SaiKjuinaria  proto- 
jjine. 

The  chclerythrine  of  the  root  of  CIteUdonlurn  inajiis  has  been 
again  prepared,  and  seems  identical  with  the  alkaloid  obtained 
from  Sanffuinaria  canadensis.  Both  these  alkaloids  melt  at 
203°.  and  their  aurochlorides,  melting  at  233°,  and  platinochlorides 
are  identical. 

Quinine,  Cinchonine,  Cinchonidine,  and  Conchinine.  0.  Hesse. 
(Licbifs  Annale7i,  cclxxvi.  88-127.)  On  heating  (quinine  hj'dro- 
chloride  at  85°  with  hydrochloric  acid  of  1"189  sp.  gi*.,  the 
diJiydrochloridc,  Ca,,  H.25  01  No  O.^,  2  H  CI,  derived  from  Comstock 
ojid  Konig's  hydrochloroquinine,  is  formed.  Wheu  this  salt  is 
dissolved  in  concentrated  sulphuric  acid,  a  sulphonic  acid  is  pro- 
duced. A  base,  giving  a  soluble  crystalline  tartrate,  is  isolated 
from  the  mother-liquor  obtained  in  the  preparation  of  the  last- 
mentioned  dihydrochloride  ;  it  is  identical  either  with  the  author's 
isoquinine  or  witli  Skraup's  pseudoquinine. 

The  greater  part  of  this  pai)er  deals  with  derivatives  of 
cinchonine,  cinchonidine  and  conchinine,  for  particulars  of  which 
the  original  should  be  consulted. 

Quinine  Alkaloids.  E.  Grimaux.  {Phar,n.  Joiirn.,  from 
Coinptcs  l^cndus,  cxviii.  1303.)  The  author  states  that  the 
physiological  and  therapeutic  action  of  the  series  of  ethers  derived 
from  cnprcine  increases  as  they  ascend  in  tlic  series,  thus  : — 

C,,j  H2,  No  0  •  0  H;  Cupreinc. 
C,.j  H21  N2  0  •  iD  0  H3,  Quinine. 
C,y  H.,,  N^O  •  0  0.,H-,  Quinethyline. 
C,y  h[,,  N.  0  •  0  O3  H;,  Quinpropyline. 

(Quinine  is  slightly  more  toxic  tiian  cupreine,  and  (piinethj-lino 
tlian  quinine,  while  quiiij)rop3'line  is  about  four  times  as  toxic  as 
quinine,  and  may  bcfound  of  use  as  nn  antipyretic  in  the  case  of 
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continiiou3  fever.  Study  of  the  therapeutic  action  of  quinethyliue 
shows  it  to  be  a  much  better  antiperiodic  than  quinine. 

Preparation  of  Benzoylcinchonine.  E.  L  e  g  e  r.  {Journ.  de 
Fhcnnii.  et  de  Chhn.,  November,  1893,  405.)  The  author's  method 
is  a  modification  of  Schutzenberger's  process  published  in  1858. 
50  grams  of  precipitated  and  dried  cinch onine  are  heated  with  30 
grams  of  benzoyl  chloride  on  a  water-bath  for  an  hour  ;  the  product 
of  the  reaction  is  treated  with  water,  and  subsequently  with  an 
excess  of  ammonia,  and  agitated  with  ether.  The  ethereal  solu- 
tion, after  being  repeatedly  washed  with  water,  is  concentrated  by 
distillation,  and  allowed  to  stand  for  twenty-four  hours  ;  it  is  then 
decanted,  evaporated,  and  the  viscous  residue  dried  over  sulphuric 
acid  under  a  bell  jar.  After  complete  solidification,  it  is  powdered, 
re-dissolved  in  ether,  and  the  filtered  ethereal  solution  concen- 
trated and  allowed  to  crystallize. 

Benzoylcinchonine  thus  obtained  is  insoluble  in  water,  but 
soluble  in  alcohol  and  ether.  It  is  slightly  Isevogyre,  and  its 
optical  activity  is  still  less  in  acid  than  in  alcoholic  solution,  and 
further  diminishes  with  any  increase  in  the  proportion  of  acid. 
The  author's  paper  also  contains  a  description  of  a  number  of  salts 
of  this  base. 

Pseudocinchonine.  E.  Lippmann  and  E.  Eleissner. 
{3Ionatshefte,  xiv.  371-375.)  When  cinchonine  trihydriodide  is 
heated  with  a  small  quantity  of  water  for  5-6  hours  at  150-160°, 
it  gradually  dissolves,  and,  on  keeping  the  solution,  a  yellow, 
acicular  precipitate  is  slowly  deposited,  consisting  of  the  hydrio- 
dide  of  pseudocinchonine,  a  base  isomeric  with  cinchonine. 

The  base  may  be  isolated  by  taking  advantage  of  the  slight 
solubility  of  the  normal  sulphate.  The  product  of  the  above 
action  is  precipitated  with  ammonia,  and  the  mixed  bases  are 
suspended  in  water  and  cautiously  neutralized  with  dilute  sul- 
phuric acid.  Pseudocinchonine  sulphate  soon  separates,  whilst 
the  sulphates  of  cinchonine  and  isocinchonine  remain  in  solution. 
The  free  base  is  j^reciiDitated  by  ammonia  from  the  hot  aqueous 
solution. 

Pseudocinchonine^  Cj^HooNgO,  is  a  white,  flocciilent  or  gi-anu- 
lar  substance  melting  at  214-216°  (cinchonine  melts  at  250- 
252°,  and  isocinchonine  at  126-127°).  It  is  soluble  in  ether,  and 
may  be  thus  readily  separated  from  cinchonine.  The  normal 
sulphate  forms  long,  slender,  asbestos-like  needles,  and,  unlike 
the  corresponding  salts  of  cinchonine  and  its  other  isomerides,  is 
anhydrous.      T\\q platinochloridc  and  dihydriodide  are  described. 

E 
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Cinchonifine.  E.  JuiigfleiscL  and  E.  Leger.  {Comptes 
Eouhis,  cxviii.  53G-538 ;  Journ.  Cliem.  Soc,  18*J4,  351.)  Cin- 
chonitine  is  best  obtained  by  crystallizing  from  large  quantities  of 
strong,  boiling  alcohol  that  portion  of  the  cinchouine  bases  which 
is  insoluble  in  ether  or  in  dilute  alcohol.  The  cinchonifine 
separates  on  cooling,  whilst  apocinchonine  and  cinchonibine 
remain  in  solution.  The  purification  is  accelerated  by  converting 
the  cinchonifine  into  basic  sulphate,  which  is  crj^-stallized  repeat- 
edly from  hot  water,  the  free  base  being  subsequently  crystallized 
fi'om  boiling  alcohol. 

Cinchonifine  forms  small,  brilliant,  colourless,  anh5-drous 
needles,  insoluble  in  water,  ether,  or  dilute  alcohol,  and  very 
slightly  soluble  in  alcohol  or  in  chloroform,  but  soluble  in  a 
mixture  of  the  two.  It  melts  at  273"G°  (corr.)  and,  when  more 
strongly  heated,  decomposes  and  volatilizes.  It  is  dextrogyrate 
in  alcoholic  solution  ;  at  17°  [a]o  =  +  2(Ji*4°  with  a  solution  of  U-75 
gram  in  KXJ  c.c,  but  thei'otatory  power  increases  with  the  concen- 
tration. A  1  per  cent,  solution  in  dilute  hydrochloric  acid  (2  H  CI) 
gives  [a]„=-t-  228-9°,  or  with  4  HCl  +  22G-3°;  a  1-5  per  cent, 
solution  with  2  HCl  gives  [a]^^  +  225-13°. 

Cinchonifine  is  alkaline  to  litmus,  but  not  to  phenolphthalein ; 
it  yields  two  classes  of  salts,  which,  as  a  rule,  are  very  soluble  in 
water,  and  crystallize  well.  A  number  of  these  are  described  in 
the  original  ])nper. 

Strychnine  Nitrate.  E.  Guignet.  (Journ.  de  Pharm.  [5], 
xxlx.  24"2<).)  This  salt,  when  prepared  by  dissolving  strychnine 
in  dilute  nitric  acid  and  evaporating  the  solution,  is  always  more 
or  less  coloured.  The  author  sliows  that  a  colourless  product  can 
be  obtained  by  suspending  the  alkaloid  in  hot  water,  ami  carcfullj'' 
adding  dilute  nitric  acid,  di-op  by  drop,  until  the  strychnine  is 
almost  entirely  dissolved.  The  neutral  solution  thus  obtained  is 
then  evaporated'to  the  point  of  crj'stallization. 

Composition  of  the  Crystals  deposited  in  Liquor  StrychninaB 
Hydrochloratis.  W.  Duncan.  { I'/ianii.  Jouni..,  3rd  scries,  xxiv. 
75'J.)  Tlie  author's  examination  of  the  crj'stals  formed  in  acid 
.solutions  of  strychnine  hydrochloride  affords  evidence  that  those 
crystals  consist  of  the  neutral  ami  not  of  an  acid  salt  as  has  been 
assumed.      Full  details  of  exporimputs  aro  i^ivcu. 

The  Melting-Point  of  Cocaiae  Hydrochloride.  0.  11  esse. 
{Licbig's  Annaloi,  cclxxvi.  342-341  and  cclxxvii.  308,  300.)  The 
author  refers  to  Kinzol's  statement  that  tlio  meltinLi-pf>int  of 
purified  cocaine  liydrochlorido  is  20iJ  -202°  C,  and  points  out  that 
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though  this  statement  appears  to  be  correct  when  the  melting- 
point  is  determined  in  a  sulphuric  acid  bath  and  the  temperature 
is  raised  rapidly,  the  case  is  quite  different  when  the  heating  is 
conducted  slowl}'  and  under  other  conditions.  When  the  salt  is 
heated  at  1()0-1G1°  in  a  Roth's  apparatus,  it  sinters  at  the  end  of 
15  minutes,  swells  up  after  25  minutes,  and  is  completely  fused 
in  31  minutes ;  these  changes  take  place,  although  more  slowly, 
even  at  as  low  a  temperature  as  152-154°.  In  a  sulphuric  acid 
bath,  too,  a  melting-point  much  lower  than  200°  C.  may  be  ob- 
tained, if  the  temperature  is  raised  very  slowly  and  the  bulb  of 
the  thermometer  is  not  very  small ;  under  such  conditions  it  was 
found  not  to  exceed  186°  C. 

A  Reaction  of  Cocame  Salts.  M.  Lewy.  (Pharm.  Zeitung, 
1893,  014.)  Solutions  of  cocaine  salts,  when  mixed  with  a  solu- 
tion of  borax,  form  a  precipitate  which  dissolves  on  the  addition 
of  glycerin.  On  warming  this  glycerin  solution  in  a  test-tube,  a 
turbidity  becomes  observable  near  the  surface  and  graduallj^  ex- 
tends downwards  throughout  the  entire  liquid.  This  turbidity 
completely  disappears  again  on  cooling. 

A  Reaction  of  Cocame.  M.  Schaerges.  (Schiceis.  Wochenschr. 
fiir  Pharm.,  xxxi.  341-343.)  A  small  quantity  of  the  alkaloid 
when  dissolved  in  one  drop  each  of  water  and  sulphuric  acid 
forms  a  colourless  solution  which  on  the  addition  of  1  drop  of 
potassium  chromate  produces  a  precipitate  disappearing  almost 
instantl}'.  Ou  warming  the  mixture,  it  assumes  a  green  colour 
and  gives  off  fumes  resembling  those  of  benzoic  acid. 

Eserine.  A.  Petit  and  M.  Polonovsky.  {Journ.  de  Pharm. 
[5],  xxix.  55-59.)  Eserine  or  phy.sostygmine,  CJ5H01N3O0,  the 
active  principle  of  the  Calabar  bean,  crj^stallizes  from  benzene  in 
large,  well-defined,  flat  prisms,  and  melts  at  105-10(5°,  and  not  at 
G9°  as  commonly  stated.  The  sp.  rotatory  power  in  chloroform 
solution  is  [a.]o=  —82°,  in  98  per  cent,  alcoholic  solution,  —89°, 
and  in  benzene  or  toluene  solution,  —120°.  The  henzoate,  which 
is  quite  stable,  crystallizes  in  small,  hard,  white  prisms,  and  melts 
at  115-116°;  the  sp.  rotatory  power  in  98  per  cent,  alcoholic  solu- 
tion is  [a]i,  =  98-l°. 

A  description  is  also  given  in  this  paper  of  the  normal  tartrate, 
acid  citrate,  methiodide,  parahydroxytoluate,  and  metahydroxy- 
toluate  of  eserine. 

Pseudopelletierine.  G.  Ciamician  and  P.  Silber.  {Ber.  dcr 
dctdsch.  chcm.  Ges.,  xxvi.  2738-2753.)  In  a  further  report  on  the 
alkaloids  from  the  rind  of  pomegranate  root,  the  authors  suggest 
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that  tlie  name  pseudopelletierine  should  be  changed  to  granat- 
onine,  as  better  indicating  its  character.  It  seems  to  be  a  ketoa- 
mine ;  it  does  not  contain  hydrox}'!  or  methoxyl,  and  is  probably 
a  higher  homologne  of  tropine,  which  it  closely  resembles.  The 
following  products  obtained  from  it  ai'e  described  in  the  present 
paper:  granatoline,  C, H17NO;  granateninc,  C., Hjr, N;  granctt- 
ah/chgde,  CgHjoO;  grancdyl  iodide,  C,, H^^NI,  HI ;  grancdaninc, 
C.iH^yN;  and  norgranafaninc,  Cg  H15  N.  For  particulars  the 
original  paper  should  be  consulted. 

Pseudopelletierine.  C.  Tan  ret.  (IJuU.  dc  la  Soc.  Chini.,  3,  xii. 
No.  10.)  The  author  protests  against  the  substitution  of  the  name 
granatoninc  for  pseudopelletierine,  proposed  by  Ciamician  and 
Silber  (see  preceding  abstract). 

Nicotine.  F.  Blan.  {Bo:  dcr  dcnfsch.  cJiem,  Gcs.^xxvi.  1029- 
1034.  From  Jonrn.  Clwni.  Soc.)  In  a  further  report  on  this  alka- 
loid, the  author  points  out  that  on  the  reduction  of  nicotine  by 
Liebrecht's  method,  a  mixture  of  hexahydronicotine  and  octohydro- 
nicotine  is  obtained ;  the  latter  is  a  di-imide  base,  and  on  treating 
the  hydrochloride  with  nitric  acid,  it  yields  dinitroso-octohydro- 
nicotiuc,  CjoH^oNoCNO)^;  the  corresponding  dibenzenesulphonic 
derivative,  Cj,,  H90  N2  (S  Oo  Ph)^,  is  crystalline,  and  melts  at  143-5°  ; 
it  appears  to  be  identical  with  the  corresponding  comjiound  (m.  p. 
133-134°)  stated  by  Pinner  to  be  derived  from  hexahydronicotine. 

Hexahydronicotine  is  separated  from  the  octohydrogenated  base 
by  fractional  precipitation  of  the  i)latinochlorides,  of  which  the 
latter  is  the  more  soluble,  and  contains  a  secondary  and  a  tertiary' 
nitrogen  atom  ;  it  boils  at  24^1:5 -245-5°,  crystallizes  when  anhy- 
drous, and  melts  at  about  blood-heat.  The  hydrochloride  is 
hygroscopic ;  the  j^^f^finochloridc  melts  at  220-228°  -with  decom- 
])Osition  ;  the  aurochloridc  darkens  at  175°,  and  decomj)oses  at 
lOO-iyi°;  the  picraic  is  crystalline.  The  nitroso-dcrivativc, 
CioHinNg'NO,  is  soluble,  and  yields  a  platinochJoridc  which 
decomposes  at  1.50-152°,  and  a  crystalline  jj/r?"<7<<-  molting  at  140^. 
In  the  purification  of  hexahydronicotine,  a  base  is  obtained  which 
has  the  formula  CnH.jN^,  and  boils  at  243  215°;  its  jtlnfino- 
chloridc  resembles  that  of  hexahydronicotine  in  properties  an  I 
appearance. 

Constitution  of  Nicotine.  A.  Ktard.  (Comptis  Jicndus,  cxvii. 
17U-173.J  The  author  suggests  the  following  formuUc  for  nicotine 
and  its  platinochloride  :  — 
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CH:CH-C-CHEf  CH., 

I  II  I      ^ 

C N-C— NH  — CHo 

C  =  CH-C-CHEt— CHo 

I         II         I  ;ptci, 

C  H :  N  H  Cl  •  C-NAc,(OH)'C  H, 

Constitutiou  of  Nicotine.  A.  Pinner.  {Bcr.  der  deutsch. 
chem.  Gcs.,  xxvi.  2185-2137.  From  Journ.  Chcni.  Soc.)  This 
paper  is  a  reply  to  Etard,  wlio  considers  that  the  production  of 
an  acetj-l  derivative,  which  forms  a  platinochloride,  proves  the 
presence  of  an  imide  group  in  nicotine,  and  establishes  for  it  the 

CH:CH-C  — CHEt 
formula  |  ||  "NC  H.^.     Working    under    similar 

CH:N  — C-NH-CHg 
conditions  to  Etard,  the  author  prepared,  several  years  ago,  a 
substance  which  appeared  to  be  an  additive  compound  of  1  mol. 
nicotine  and  1  mol.  acetic  acid,  but  its  homogeneity  was  open  to 
doubt,  and  no  conclusions  can  be  drawn  from  its  production.^  Blau 
has  previously  pointed  out  that  if  nicotine  is  represented  by  Etard's 
formula,  it  should  yield,  on  oxidation,  hydrox3^nicotinic  acid  or 
amidonicotinic  acid,  and  not  nicotinic  acid. 

Derivatives  of  Nicotine.  A.  Etard.  {Comptes  Rendus,  cxvii. 
278-281.  From  Journ.  Chem.  Soc.)  When  dry  nicotine  is  mixed 
with  excess  of  benzoic  chloride,  there  is  no  action  at  the  ordinary 
temperature  ;  but  if  the  mixture  is  heated  intermittently  to  the 
boiling-point  of  the  benzoic  chloride,  thei'e  is  an  abundant  evolu- 
tion of  hydi-ogen  chloride,  and  benzoylnicotine  is  formed. 

Bemoylnicotinc  is  a  colourless  and  somewhat  viscous  liquid, 
which  has  no  tendency  to  crystallize.  It  has  a  poisonous  odour 
and  a  feeble  taste,  very  different  from  that  of  nicotine,  is  insoluble 
in  water,  and  dissolves  only  in  a  considerable  excess  of  dilute 
hydrochloric  acid.  It  is  a  feeble,  monacid  base,  and  the  platino- 
chloride is  a  pale  yellow,  crystalline  compound,  of  the  composition 
(C,oHi3NBz)„H,PtCl,, 

It  follows  that,  contrary  to  the  general  belief,  acid  chlorides  do 
act  on  nicotine,  and  therefore  the  latter  must  contain  hydrogen  in 
direct  union  with  nitrogen.  This  view  is  confirmed  by  the  fact 
that,  when  anhydrous  nicotine  is  heated  at  l(jO-170°  with  dry 
aldehyde,  it  yields  water  and  a  viscous,  insoluble  base,  with  all 
the  characteristics  of  the  bases  derived  from  aldehydes,  which 
were  discovered  by  Gerhard t  and  are  commonly  known  as  Schiff's 
bases. 
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The  author  considers  that  the  cotinine  and  ticonine  described  by- 
Pinner  cannot  contain  the  gi'oup  N  Me,  but  must  contain  secondary 
nitrogen,  whilst  the  apocotinine  and  the  compound  CjHjjNOjy 
obtained  from  them  respectively  by  reduction,  must  be  regarded 
as  pyridyl-^-butyric  derivatives. 

Localization  of  Nicotine  in  Tobacco.  G.  B.  De  Toni.  {Phnrm. 
Jcnon.,  3rd  series,  xxiv.  023,  from  liicerche  istochimiclie  pre- 
Uminari  sulla  piania  (hi  tabacco,  Vcnezia,  1893.)  The  author 
publishes  the  results  of  histochemical  researches  on  Nicotiana 
Tahacum,  and  other  species  of  the  genus.  He  finds  the  alkaloid, 
CjoHj^Ng,  to  be  located  chiefly  in  the  epidermal  tissues.  It  is 
absent  from  the  seed  and  the  young  plant.  In  the  root  of  the 
mature  plant  it  occurs  in  the  cortical  tissue,  and  especially  in  the 
layer  of  cells  immediately  beneath  the  ejiidermis.  In  the  branches, 
leaf-stalk,  lamina  of  the  leaf,  peduncle,  calyx,  and  corolla,  it  is 
almost  entirely  confined  to  the  epidermal  cells,  and  occurs  especi- 
ally in  those  at  the  base  of  the  hairs.  It  is  found  also,  in  smaller 
quantities,  in  the  anthers  and  pistil.  The  mesophyll  and  assimila- 
ting tissue  of  the  leaf  gave  uniformly  negative  results. 

Coniine  and  Nicotine.  G.  Heut.  (ArcJiiv  der  Phann.,  ccxxxi. 
870-378.)  On  shaking  aqueous  solutions  of  these  alkaloids  with 
chloroform  and  a  minute  quantity  of  ])henolplithaleiD,  the  colour 
is  at  once  discharged  in  the  case  of  nicotine,  but  is  left  unaltered 
in  the  case  of  coniine.  This  distinguishing  reaction  may  also  be 
employed  quantitative!}',  by  dissolving  the  mixe<l  bases  in  a  small 
quantity  of  water  and  a  little  alcohol,  then  adding  to  50  c.c.  of  this 
solution  5  drops  of  chloroform  and  1  drop  of  strong  solution  ot 
phenolphthalein,  and  titrating  with  decinormal  sulphuric  acid, 
shaking  well  after  each  addition,  until  the  colour  di.sai)j)ears.  Tlie 
proportion  of  coniine  present  having  thus  been  determined,  the 
nicotine  is  now  estimated  by  adding  litmus,  and  continuing  the 
titration  with  aeid. 

Coniine.  J.  Schorm.  {Chnu.  licpert.^  xviii.  127,  From 
I'liann.  Journ.)  The  author  observes  that  the  first  distillate 
in  the  preparation  of  coniine  effervesces  when  acidified,  and  oilj^ 
drops  separate,  which  soon  resinify.  By  ro-distillation  without 
acidifying,  the  carbonate  of  the  base  loses  carbonic  acid  and  distils 
over  as  liydrate  ;  this  can  be  neutralized  with  hydrochloric  acid, 
evaporated,  heated  until  free  from  odour,  dissolved  in  water, 
decolorized  if  neces.sary,  and  freed  from  the  last  traces  of  impurity 
by  peroxide  of  hydrogen,  which  does  not  attack  the  coniine  salt 
present.     By  crystallization   large   colourless   crystals  of  coniino 
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hydrochlorate  cnn  be  obtained;  the  mother-liquor  contains  the 
hydrochlorate  of  conhj'drin  and  a  third  base.  The  latter  two  can 
be  separated  b}-  shaking  an  alkaline  solution  with  ether,  which 
removes  conhydrin,  but  not  the  third  base.  Hydrate  of  coniine  is 
preferable  to  coniine  as  a  starting-point  for  the  manufacture  of  the 
salts  of  coniine.  Treatment  with  peroxide  of  hydrogen  is  adapted 
for  the  purification  of  nicotine  solutions  also. 

Rotatory  Power  of  Coniine  and  its  Salts.  F.  Ze echini. 
{Gazzetta  Chim.  ItaL,  xxiii.  ii.  GOl-607  ;  Journ.  Clicm.  Soc,  May, 
1894.)  The  author  finds  the  specific  rotation  of  coniine  to  be 
[a]o=  +  13-51°  at  23°,  a  number  agreeing  closely  with  those  given 
by  former  observers.  It  has  a  much  smaller  rotatory  power  in 
benzene,  alcoholic,  or  aqueous  solutions  than  when  undiluted. 
The  acetate,  hydrochloride,  and  hydrobromide  are  optically  active 
in  alcoholic  or  benzene  solutions,  the  two  latter  salts  having  the 
same  rotatory  power  in  alcohol  ;  [a]D= +4-42°.  It  is,  however, 
very  doubtful  whether  the  salts  are  optically  active  in  aqueous 
solutions,  very  small  rotations  being  observed. 

A  New  Reaction  of  Colchicine.  E.  Barillot.  {Bidl.  dc  la  Soc. 
Chim.  [3],  xii.,  No.  11.)  On  heating  a  small  qimntity  of  the 
alkaloid  with  0-25  gram  of  oxalic  acid  and  1  c.c.  of  sulphuric  acid 
in  a  closed  tube  at  120°  C.  for  an  hour,  and  then  allowing  to  cool, 
the  mixture  shows  a  golden  yellow  colour,  changing  to  reddish- 
brown  on  heating.  If  the  mixture  is  now  dissolved  in  water,  the 
solution  rendered  alkaline,  and  then  re-acidified  with  acetic  acid, 
it  yields  a  yellow  colouring  matter  soluble  in  chloroform.  The 
yellow  residue  left  after  allowing  the  chloroform  to  evaporate 
turns  purplish-red  on  being  moistened  with  strong  nitric  acid. 

Cafifearine,  a  New  Alkaloid  from  Coflfee.  P.  Palladine. 
{Apothcl^er  Zeitung,  1893,  443;  Avier.  Journ.  Fliarm.,  November, 
1893.)  The  new  base  reported  upon  by  the  author  is  obtained  by 
the  following  process  : — The  finely  powdered  raw  coffee  is  re- 
peatedly boiled  with  ten  times  its  weight  of  water,  to  which  a 
little  milk  of  lime  is  added  ;  the  united  decoctions  are  precipitated 
with  an  excess  of  basic  lead  acetate,  filtered,  the  excess  of  lead 
removed  by  sulphuric  acid,  the  filtered  solution  concentrated  by 
evaporation,  and  the  same  treatment  with  basic  acetate  of  lead, 
etc.,  repeated  as  before.  The  caffeine  is  now  removed  by  agitating 
with  12  successive  portions  of  chloroform.  The  aqueous  solution 
is  acidified  with  sulphuric  acid,  then  freed  from  acetic  acid  by 
repeated  evaporation,  and  subsequently  decolorized  by  animal 
charcoal.     Solution  of  potassium  bismuth  iodide  is  now  added  in 
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order  to  precipitate  the  caffearine,  tlie  precipitate  well  washed, 
then  suspended  in  water  and  decomposed  by  a  current  of  sul- 
phuretted hydrogen  ;  and  after  neutralizing  the  hydriodic  acid 
with  lead  carbonate,  the  filtrate  is  again  precipitated  with  potas- 
sium, bismuth  iodide,  and  this  process  repeated  until  the  precipitate 
is  obtained  in  a  distinctly  crystalline  condition.  This  is  again 
decomposed  with  sulphuretted  hydrogen,  the  solution  then  warmed 
with  silver  oxide,  afterwards  carefully  neutralized  with  hj'dro- 
chloric  acid,  and  the  hydrochlorate  of  the  new  base  allowed  to 
crystallize.  The  alkaloid  itself,  CiiHjp.NaOj,  can  be  obtained 
from  the  hydrochlorate  by  the  use  of  silver  oxide,  and  is  obtain- 
able in  crystalline  needles  which  are  acted  upon  by  light,  and 
are  quite  soluble  in  water  and  alcohol.  The  hydrochlorate, 
Cj^  HjcNn  OjH  Cl-l-H^O,  forms  needles  extremely  soluble  in 
water,  also  soluble  in  dilute  alcohol,  but  insoluble  in  absolute 
alcohol.  Caffearine  is  precipitable  from  its  solutions  by  the  usual 
alkaloid  reagents. 

Canadine.  E.  Schmidt.  {ArcJiiv  dcr  Pharm.,  ccxxxii.  13G.) 
Pure  canadine  from  the  rhizome  of  Hydrastis  canadensis  proves 
to  be  tetrahydroberberine,  isomeric  with  hydroberberine,  and 
yielding  berberine  on  exposing  its  solution  to  light  and  air.  It 
crystallizes  in  white  needles  fusing  at  132'5°  C.  A  description  is 
given  of  the  process  for  its  preparation  and  of  a  number  of  its 
salts  and  derivatives. 

Hydrastine.  M.  Freund  and  F.  Lutxe.  {Ber.  dcr  dciitsch. 
chon.  C/cs.,  xxvi.  '2488 -24"J0.)  Two  derivatives  of  hydrastine  are 
described  in  this  paper,  viz.,  boizyUnjdrastinc,  CoiHoqN  0^'  G-^H-, 
and  benzyl  I njdrastc'inc,  Cog  H2i)  N  O7,  as  well  as  a  number  of  salts 
and  other  compounds  of  these  bodies.  For  particulars,  the 
original  should  be  consulted. 

Gelseminine.  *L.  Spiegel.  {Ber.  dcr  detitsch.  chem.  Gcs., 
xxvi.  1U54-10G0.  From  Joiirn.  Chem.  Soc.)  Pure  gelseminine 
from  Gclsemium  senipervircns,  is  amorphous,  softens  at  105'^,  and 
melts  at  about  120^  with  partial  decomi)Osition  ;  it  is  precipitated 
from  its  salts  by  ammonia,  alkalies  and  alkali  carbonates,  and  is 
soluble  in  excess  of  these  reagents  ;  it  is  not  altered  by  fusion 
witli  potassium  hydrate.  The  hydrochloride  crystallizes  in  con- 
centric prisms  which  darken  at  HBO  without  melting;  the  hydro- 
bromide  and  hydr iodide  are  crystalline  and  unstable  :  the  sulphcdc 
is  amorphous ;  the  nitrate  is  deposited  from  alcohol  in  strongly 
refractive  octahedra  or  tetrahedra,  and  melts  at  188°  with  decern- 
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position.  The  plattnocldoridc  is  j^ellow  and  probably  amorplious  ; 
the  aurochloridt'  is  also  amorphous  and  brown  in  colour. 

Gelseminine  does  not  contain  any  methoxy- groups,  as  is  shown 
by  its  behaviour  towards  hydriodic  acid  ;  with  phen^dhydrazine,  a 
crystalline  compound  is  formed  in  small  quantity,  but  has  not  been 
investigated. 

Gdscminine  mvthiodldc  crystallizes  with  2  Ho  0  and  melts  at 
285°  with  decomposition  :  it  does  not  react  with  alkalies,  but  is 
decomposed  by  silver  oxide  yielding  an  amorphous  substance.  On 
fusion  with  potash,  the  methiodide  is  resolved  into  two  nitro- 
genous bases,  one  of  which  is  volatile,  has  a  fishy  smell,  and  jdelds 
a  crystalline  hydrocldovidc . 

Gelseminine  yields  two  products  on  oxidation  with  potassium 
permanganate ;  the  one  is  yellowish  brown  and  amorphous,  the 
other  is  a  colourless  acid ;  both  are  being  further  investigated. 
With  dilute  nitric  acid,  the  base  yields  a  number  of  browm  inde- 
finite products,  together  with  an  acid,  Cj- H<,o  N3  Oj^,  which  is 
deposited  from  alcohol  in  pale  yellow  crystals  ;  it  darkens  at  350° 
without  melting,  and  is  not  acted  on  by  concentrated  nitric  acid. 
The  brown  compounds,  on  treatment  with  concentrated  nitric  acid, 
yield  a  colourless,  crystalline  substance. 

Gelseminine  combines  with  one  equivalent  of  acids ;  the  author 
has  made  numerous  analyses  of  the  base,  the  hydrochloride,  and 
the  nitrate ;  his  results  show  that  Sonnenschein's  formula, 
^22^3^  No  O4,  is  incorrect,  but  they  are  inadequate  to  distinguish 
between  the  formulae  C^^  Hog  N2  O4  and  Cgo  Ho,j  No  O3.  The 
identity  or  otherwise  of  gelseminine  and  gelsemine  is  also  un- 
determined. 

Sparteiae.  F.  B.  Ahrens.  {Bcv.  dcr  deufsch.  chcm.  Ges.,  xxvi. 
3035-3042.)  In  this  paper  a  number  of  bases  are  described  obtained 
from  sparteine  by  the  action  of  hydrogen  peroxide,  silver  or 
mercuric  oxide,  lead  peroxide,  and  bleaching  powder  respectively. 
For  particulars  respecting  these  bases  and  their  salts,  reference 
should  be  made  to  the  original. 

Corydaline.  J.  J.  D 0  b  b  i  e  and  A.Lauder.  (From  a  paper  read 
before  the  Chemical  Society,  December  21st,  18iJ3.)  Corydaline  is 
very  stable  towards  potassium  hydrate,  only  a  small  portion  of  the 
alkaloid  undergoing  alteration,  even  when  heated  at  180°  during 
many  hours  with  a  large  excess  of  this  agent. 

By  oxidation  with  potassium  permanganate  an  acid  is  obtained 
which  contains  three  atoms  of  carbon  less  than  the  alkaloid.  This 
substance,  which  the  authors  have  named  corijdalinic  acid^ha^  the 
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formula  Ciq  H^j  N  0^^-  ^^  is  easily  soluble  in  hot  water,  from  which 
it  separates,  on  cooling,  in  long,  flat,  prismatic  crystals,  containing 
o  mols.  of  water  of  crystallization.  Corydalinic  acid  is  also  soluble 
in  methyl  and  ethyl  alcohol,  but  is  insoluble  in  ether,  chloroform, 
and  benzene.  When  heated  it  sublimes  without  changing,  and 
then  condenses  in  the  form  of  beautiful,  silky  needles.  It  melts 
without  decomposing  between  175°  and  18(j°  It  is  tetrabasic, 
ar.d  forms  salts,  several  of  Avhich,  as  well  as  some  decomposition 
products  of  the  acid,  will  l)e  found  described  in  the  original 
account. 

Paracotom.  G.  Ciamician  and  P.  Silber.  (Ber.  dcr  deidsch. 
cJicm.  Gcs.,  xxvi.  2340-2848.)  The  authors  have  found  by  analyses 
that  the  foi-mula  of  this  constituent  of  paracoto  bark  is  not 
C|,,  H,.>  Ojj,  as  stated  by  Jobst  and  Hesse,  but  Gy,  Hg  O4.  It  crystal- 
lizes in  yellow  plates  fusing  at'  151-152°  C.  A  number  of  deri- 
vatives and  additive  compounds  are  de.scribed. 

Constitution  of  Cotoin.  G.  Ciamician  and  P.  Silber.  {Bcr. 
dcr  dcutacJi.  chcni.  (/t\s-.,  xxvii.  40U-42G.)  The  authors  find  that  the 
correct  formula  for  cotoin  isCi4Hj2  04,  andnot  C2oHjgOg,as  stated 
by  Jobst  and  Hesse.  When  the  alkaloid  is  warmed  with  strong 
sulphuric  acid,  decomposition  occurs,  and  a  small  amount  of  phloro- 
glucinol  is  formed.  This  fact,  and  the  general  resemblance  of 
cotoin  to  hydrocotoin,  renders  it  jn'obable  that  cotoin  is  the  mono- 
methyl  ether  of  benzoylphloroglucinol,  0  Me  •  Cg  H^  (0  HX> '  C  0  Ph. 

A  New  Isomer  of  Santonin.  A.  Andreocci.  {licr.  der 
dciifsch.  chcvi.  Gcs.,  xxvi.  137;5-]87G.)  If  a  solution  of  santonin 
in  fuming  hydrochloric  acid  is  ke[)t  for  several  days  in  a  stoppered 
vessel  at  the  oixiinary  temperature,  a  crystalline  isomeride,  dcs- 
motroposavtontn,  is  formed,  which  has  tho  following  constitution : — 

H  C :  C  Me  •  C  •  C  H,  •  C  H 0 

*      I  II  '     I  >^'0. 

0  H  •  C :  C  Me  •  C  •  C  H,  •  C  H  •  C  H  JMo 

It  crystallizes  in  white  needles  fusing  at  2<)0°  C,  soluble  in  alcohol 
and  acetic  aciil,  slightly  soluble  in  ether  and  benzene,  and  insoluble 
in  water,  solutions  of  sodium  carbonate,  and  in  hydrochloric  acid. 
From  its  solution  in  caustic  alkalies  it  is  reprecii)itatod  by  mineral 
acids. 

The  Constitution  of  Santonin.  .1.  Klein.  {Anhiv  dcr  Pltanu.^ 
ccxx.xi.  218  284.)  In  the  author's  opinion  the  i)ropcrties  and  re- 
actions of  santonin   can  only  be  satisfactorily  explained  on   tho 
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assumption   that  it  is  the  a-lactone  of  a  hydroxy-a-ke tonic  acid 
of  the  formula— 

C  H.  •  C  0 

I     '       >co. 

The  main  portion  of  this  paper  deals  with  the  results  of  a 
farther  study  of  santonin  derivatives,  for  particulars  of  which 
reference  should  be  made  to  the  source  above  mentioned. 

Santonin.  J.  Klein.  {Ber.  der  dcutsch.  cJiem.  Ges.^  xxvi. 
250G-2508.)  In  a  further  report  on  this  subject,  the  author 
describes  various  decomposition  products  resulting  from  the  distil- 
lation of  santonin,  oxysantogenenic  acid,  and  a-santogendilactone. 
He  arrives  at  the  conclusion  that  the  ketonic  group  in  santonin 
must  be  in  the  side  chain  ;  the  hydroxyl  of  the  two  naphthols  does 
not  correspond  with  that  of  santoninic  acid  or  santonous  acid,  but 
is  linked  to  that  carbon  atom  to  which,  in  the  original  substance, 
the  side  chain  is  attached. 

Euparin.  C.  C.  Manger.  (Amer.  Journ.  Phai-m.,  1894,  120- 
124.)  This  constituent  of  Eupatoriutn  piirpureum  was  de- 
scribed by  Trimble  in  the  American  Journal  of  Pharmacy.  1890, 
73  (see  Ycar-Book  of  Pharmacy,  1890,  153).  It  has  now  been 
further  investigated  by  the  authorj  who  arrives  at  the  following 
conclusions : — 

Euparin  appears  to  form  no  sulphur  compound  with  concentrated 
sulphuric  acid.  With  chlorine  it  forms  a  definite  but  quite 
unstable  substitution  product.  With  acetic  anhydride  a  very 
unstable  liquid  compound  is  formed. 

Concentrated  nitric  acid  converts  euparin  into  picric  acid.  On 
fusion  with  potassium  hydi'ate,  euparin  is  converted  chiefly  into 
phloroglucol. 

Anemonin.  W.  K.  J.  Schoor.  {Chem.  Ccntr.,  1893,  ii,  00.) 
Anemonin  is  a  poisonous  substance  producing  paralysis  of  the 
central  nervous  system.  It  is  contained  in  many  plants  of  the 
order  Eanunculaecce,  and  forms  rhombic  crystals  fusing  at  152° 
C.  and  having  a  composition  corresponding  to  the  formiila  C,.-,  Hjo  Ojj. 
Under  the  influence  of  oxidizing  agents  it  is  converted  into 
anemonic  acid,  and  the  .same  change  takes  place,  though  more 
slowly,  on  prolonged  exposure  of  anemonin  to  air. 

Scoparin.  Gr.  Cxoldschmiedt  and  F.  v.  Hemmelmayr. 
{Monatshefte,  xiv.  202-222.)  This  substance,  together  with 
spartein  was  discovered  by  Stenhouse  in  the  aqueous  extract  of 
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Spartium  scoparlum.  It  may  be  puriiied  by  repeatedly  dissolv- 
ing it  in  boiling  water,  from  which  it  separates,  on  cooling,  as  a 
gelatinous  mass,  and  crystallizing  from  7U  per  cent,  alcohol.  It 
forms  nodular  aggregates  of  small,  yellow  needles,  melts  at  from 
202-21U°,  accordingly  as  it  is  heated  slowly  or  quickly,  and 
seems  to  have  the  composition  0  H  •  Cig  Hk,  0^^-  0  Me  -I-  5  Hj  0(Sten- 
house,  G,|  Ho.,  Oil).  ^^  reduces  Fehling's  solution,  and  gives,  with 
ferric  chloride,  a  violet-blue  coloration  which  quickly  becomes 
dark-brown,  or  is  changed  to  yellowish-brown  by  sodium  carbonate. 
A  harium  derivative,  (CooHic,  0,„)o  Ba  +  2H3  0,  was  obtained  by 
boiling  an  aqiteous  solution  of  scoparin  with  barium  carbonate. 
When  heated  with  hj^driodic  acid,  scoparin  yields  1  mol.  of 
methylic  iodide,  and  at  the  same  time  loses  1  mol.  of  water,  giving 
a  substance,  Ci9Hi4  0g,  which  forms  a  bright  yellow,  amorphous 
powder,  becomes  dark  at  175°,  and  melts  with  decomposition  above 
200°.  It  yields  a  monacetyl  derivative  forming  nearly  white 
crystals,  melting  at  230-230°  when  still  impure,  and  a  moncthyl 
derivative  crj-stallizing  in  tiny,  bright  yellow  needles,  melting 
with  decomposition  at  272^  It  does  not  seem  to  be  a  glucoside, 
for  when  boiled  with  dilute  sulphuric  acid  no  sugar  could  be 
detected  in  the  solution  ;  an  insoluble,  brownish-yellow  substance, 
^-'0^16^8  +  2^  H^>  0)  was,  however,  formed.  When  scoparin  is 
boiled  with  absolute  alcohol,  it  is  converted  into  Stenhouse's 
"  apparently  allotropic  "  modification  ;  this  forms  a  yellow,  crystal- 
line powder,  melts  at  235°,  and  seems  to  have  the  same  percent- 
age composition  as  scoparin  itself. 

Convolvulin.  W.  Kromer.  {Pharm.  Zeitschr.  fiir  Ji'ussland, 
xxxiii.  1.  From  Pharm.  Joiirn.)  Continuing  his  researches  on 
the  convolvulaceous  resins,  the  author  has  investigated  convolvulin 
obtained  from  jalap.  He  finds  that  this  body  splits  up  on  treat- 
ment with  baryta,  even  without  heat,  into  convolvulinic  and 
methyl-ethyl-acetic  acids;  the  latter,  being  volatile,  appears  to 
have  been  overlooked  by  former  investigators.  Convolvulinic 
acid  is  monobasic,  and  its  solution  i>ossesses  the  propert}-  of  dis- 
solving convolvulin;  by  hydrolysis  it  yields  convolvulinolic  acid 
and  a  glucose,  the  nature  of  which  could  not  be  satisfactorily 
determined.  Convolvulinolic  acid  is  also  monobasic  and  isomeric, 
but  not  identical  with  julajiinolic  and  scammonolic  acids.  Mayer's 
convolvulinol  tlio  author  considers  to  bo  impure  convolvulinolic 
acid. 

Synthesis  of  Gentisin.  S.  v.  Kostanecki  ami  J.  Tambor. 
{Monats/icftr^  XV.  1  S.)      On  mixing  molecular  proiwrtions  of  geuti- 
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sinic  acid  (hydroquiuonecarboxylic  acid,  C,-, H..  (OH)o"COOH) 
and  pbloroglucinol,  then  adding  acetic  anb^^dride  and  distilling  the 
mixture  in  a  small  retort,  a  sublimate  consisting  of  gentisc'in, 
CigHyO-,  collects  in  the  neck  of  the  retort,  and  can  be  obtained 
in  the  form  of  yellow  needles.  On  treating  this  substance  with 
methyl  iodide  and  potassiiim  h5'clrate,  the  methyl  ether  of  gentisei'n 
is  produced,  which  is  found  to  be  identical  with  natural  gentisin. 
Several  benzoyl-derivatives  of  gentisin  are  also  described  in 
this  paper. 

Derivatives  of  Cantharidin.  F.  Anderlini.  {Gazz.  Chim. 
Ital.,  xxiii.  121-13!>.)  In  the  first  part  of  this  paper  the  author 
describes  cantharidin  hydrazone  and  its  dinitro-derivative,  while 
in  the  second  he  deals  with  a  number  of  derivatives  resulting 
from  the  action  of  diamines  on  cantharidin.  For  particulars  the 
original  should  be  consulted. 

Derivatives  of  Digitogenin.  H.  Kiliani.  {Archiv  der  Plicn-m., 
ccxxxi.  448-460.)  When  digitonin  is  decomposed  by  dilute  hydro- 
chloric acid,  digitogenin,  Cj5H^4  0,  which  is  insoluble  in  water, 
is  formed,  together  with  dextrose  and  galactose.  By  the  action  of 
chromic  acid  upon  a  solution  of  digitogenin  in  glacial  acetic  acid, 
monobasic  digitogenic  acid,  C^  Hon  0^,  is  produced,  the  further 
oxidation  of  which  with  permanganate  yields  digitic  acid,  Cj,,  Hjg  0^, 
which  is  likewise  monobasic.  The  aiithor  finds  that  the  assumed 
existence  of  the  radical  Cgll^^O.^  in  digitogenin,  digitogenic  acid, 
and  digitic  acid  cannot  be  maintained.  The  mother-liquors  from 
digitic  acid,  when  oxidized  with  permanganate  on  the  water-bath, 
yield  a  bibasic  acid  forming  hard  granules  or  minute  needles  which 
soften  at  170°  C.  It  forms  a  potassium  salt,  Cy  Hjg  O4  K  +  C.j  H^  Oj. 
-)-7HoO,  crystallizing  in  minute  needles,  and  corresponds  closely 
to  the  isopyrocamphenic  acid  obtained  by  Marsh,  Balliol,  and 
Gardner  from  the  distillation  products  of  tribasic  camphenic  acid, 
CjoHjj^Og.  When  digitogenic  acid  is  boiled  with  potash  and 
dilute  alcohol,  two  crystallizable  monobasic  acids,  named  by  the 
author  cUgitoic  acid  and  Jiydrodigifoic  acid,  and  answering  re- 
spectively to  the  formulte  Cj.-jHo^O;,  and  CigHoo  O3,  are  formed. 
Digitoic  acid  is  converted  hy  further  oxidation  into  digitic  acid. 

Note  on  the  Preparation  of  Pure  Digitonin.  H.  Kiliani. 
(Archiv  der  Phariii.,  ccxxxi.  4(J0,  401.)  The  strong  solution  in 
hot  85  per  cent,  alcohol  of  the  mixture  of  ghtcosides  known  in 
commerce  as  pure  digitalin,  should  be  heated  on  a  water-bath  at 
46^  C.  for  six  hours,   and  then  allowed  to  cool  slowlv.     In  this 
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manner  the  diijitonin  is  obtained  in  a  form  in  which   it  is  much 
more  easily  separable  from  the  mother-liquor. 

Iridin.  {Ajyotlul^cr  Zcifnng,  1803,  523.)  Iridin,  a  glucoside 
existing  in  the  rhizome  of  orris  (Iris  Fiorentina),  may  be  pi'e- 
pared  by  mixing  the  alcoholic  extract  with  warm  water,  shaking 
with  a  mixture  of  acetone  and  chloroform,  and  allowing  to  stand. 
After  separation,  the  glucoside  is  found  in  the  heavier  stratum  of 
the  mixture  in  the  form  of  white  flakes,  which,  after  crj^stalliza- 
tion  from  boiling  dilute  alcohol,  yield  white,  needle-shaped  crystals 
fusing  at  208^  C,  and  changing  to  yellow  on  exposure  to  moist 
air.  It  is  soluble  in  water,  alcohol,  and  acetone,  but  insoluble  in 
chloroform  ;  hence  it  is  precipitated  from  its  acetone  solution  by 
the  latter.  It  is  not  decomposed  by  cold  dilute  acids,  and  when 
treated  with  alkalies  it  produces  yellow  solutions  containing  pro- 
ducts of  change.  When  treated  with  hot  dilute  acids  in  the 
j)resence  of  alcohol,  it  splits  up  in  accordance  with  the  following 
equation  : — 

Iridin  Glucose        Irigeniii. 

Ingenin,  the  product  of  this  reaction,  is  crystallizable,  fuses  at 
18G°  C,  and  produces  a  deep  violet  coloration  with  ferric  chloride. 
When  treated  with  strong  alkalies,  it  3uelds  formic  acid,  iridic 
acid^  Cj,,  H,o  0-,  and  a  phenol  of  the  formula  C-  H^  Oj,  for  which 
the  name  irctol  is  proposed.  Iridic  acid  fuses  at  18(P  C. ;  above 
this  temperature  it  is  decomposed  into  carbonic  anhydride  and  a 
phenol  of  the  formula  C-  H;  (0  C  H.).,  0  H,  which  fuses  at  57°  C. 
and  is  described  under  the  name  iridoJ. 

Preparation  of  Oak  Bark  Tannin.  H.  Trimble  and  J.  C. 
Peacock.  From  a  paper  read  before  the  American  Pharma- 
ceutical Association.  {Pharm.  Journ.j  3rd  series,  xxiv.  307,  308.) 
The  authors  effect  the  extraction  of  this  and  other  tannins  by 
means  of  acetone,  which  proves  to  be  a  better  solvent  than  cither 
ether  or  alcohol,  and  extracts  the  tannin  with  less  admixture  of 
.sugar  and  other  carbohydrates.  Its  low  boiling-point,  also,  renders 
its  recovery  easy  and  rapid,  without  risk  of  decomposing  the 
tannin.  Powdered  nutgalls  which  j'ielded  to  ether  5!>"77  per  cent,, 
gave  uj)  to  this  solvent  (!'J"*J1  per  cent.  Tiio  process  recommended 
for  the  extraction  of  oak  tannin  is  as  follows  : — The  powdered  oak 
bark  is  moistened  with  acetone,  packed  in  a  closed  percolator, 
allowed  to  macerate  with  acetone  for  forty-eight  hours,  and  then 
percolated  until  cxhauste<l.     A  dai*k  red  or  brown  semi-solid  ex- 
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tract  is  left  on  distilling  off  the  solvent.  On  treatment  of  this 
with  water  and  filtering,  diluting  the  filtrate  with  more  water, 
and  repeatedly  agitating  the  filtrate  with  successive  portions  of 
acetic  ether,  the  tannin  thus  separated  is  further  treated  with 
ethylic  ether,  and  finally  obtained  in  a  nearly  pure  form  in  which 
it  is  readily  and  completely  soluble  in  water. 

The  Tannin  of  Punica  Granatum.  J.  Culley.  (Auici:  Joiim. 
Pharm.,  1894,  280-282.)  The  author  describes  the  characters 
and  reactions  of  the  tannin  isolated  from  the  root-bark  of  the 
pomegranate,  and  gives  the  results  of  three  combustions  of  this 
substance.  He  finds  that  there  is  sufficient  agreement  in  the 
properties  and  composition  of  this  body  with  those  of  gallotannic 
acid  from  galls  as  to  justify  the  conclusion  that  these  two  tannins 
are  identical. 

The  Tannin  of  Tea.  A.  Hilger  and  F.  Tretzel.  {ForscJi. 
Bo:  u.  Lcbensmittd,  1893 ;  Pharm.  Journ.,  3rd  series,  xxiv.  798.) 
From  the  results  of  combustions  and  the  behaviour  of  the  acetjd 
compound  the  authors  conclude  that  this  tannin  has  the  composi- 
tion and  general  properties  of  an  anhydride  of  digallic  acid,  and 
not  those  of  a  glucoside.  By  long-continued  action  of  dilute  sul- 
phuric acid,  the  tannin  of  tea  is  converted  into  gallic  acid  and  a 
phlobaphen. 

Bromogallic  Acid.  A.  Bietrix.  {Bull,  cle  la  Soc.  Chim.  [3], 
ix.  241-243. j  The  ordinary  process  of  preparing  this  acid  is  open 
to  the  objection  that  there  is  a  simultaneous  formation  of  dibromo- 
gallic  acid,  the  removal  of  which  presents  difficulties.  By  adding  to 
gallic  acid  less  than  the  theoretical  quantity  of  bromine  dissolved 
in  3-4  parts  of  chloroform,  bromogallic  acid  is  obtained  together 
with  unaltered  gallic  acid,  from  which  it  may  be  readily  separated 
by  crystallization.  The  pure  acid,  C,.  H  Br(0H)3 -CO  0H  +  3H.0, 
crystallizes  in  small,  hexagonal  plates.  A  description  of  some  of 
its  salts  and  derivatives  will  be  found  in  the  original  paper. 

Glucosides  of  Alcohols.  E.  Fischer.  {Bcr.  dcv  chutsch.  clicm. 
Gcs.,  xxvi.  2400.)  Solutions  of  grape-sugar  in  methylic  and  other 
alcoliols,  when  saturated  with  hydrochloric  acid  gas,  lose  the  power 
of  reducing  Fehliug's  solution,  and  yield  a  crystalline  product 
having  (in  the  case  of  methylalcohol)the  composition  C^;HllO,j•CH3. 
These  products  do  not  react  with  Fehling's  solution,  phen5dhydi'a- 
zine,  or  boiling  solutions  of  alkalies,  but  they  are  converted  into 
sugar  and  alcohol  by  the  assimilation  of  the  elements  of  water  on 
boiling  with  dilute  acids.    Some  of  these  artificial  glucosides  have 
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a  sweet  and  otliers  a  bitter  taste,  and  it  is  conjectured  that  some 
of  the  natural  ghicosides  may  be  analogous  compounds. 

Euberythric  Acid.  E.  Schunck  and  L.  Marchlewski.  {Proc. 
Chan.  Soc,  No.  132.)  This  glucoside,  like  all  glucosides  hitherto 
known,  is  not  acted  on  by  phenylhydrazine,  and  does  not  contain 
an  aldehyde  group.  Its  constitution  must,  therefore,  be  repre- 
sented in  accordance  with  the  formula  of  Tollens  for  glucose. 
When  subjected  to  the  action  of  benzoyl  chloride  in  presence  of 
sodium  hydrate,  ruberythric  acid  yields,  according  to  the  concen- 
tration of  the  soda  solution,  either  a  hepta-  or  a  hexa-benzoyl 
derivative. 

Parasorbic  Acid.  0.  Doebner.  {Bcr.  dcr  dcutsch.  chcni.  Gcs., 
xxvii.  344-351 ;  Journ.  Chcm.  Soc,  May,  1894.)  Parasoi'bic  acid, 
Cc  Hji  O2,  was  prepared  by  the  author  from  the  residue  left  after 
the  extraction  of  malic  acid  from  the  juice  of  mountain  ash  berries. 
On  distillation  with  steam  and  subsequent  purification,  it  boiled 
at  221°  under  atmospheric  pressure,  and  at  13G°  under  30  mm.,  a 
small  quantity  of  resinous  matter  being  always  left  behind.  It 
did  not  solidify  in  a  freezing  mixture,  and  at  2P  had  the  sp.  gr. 
1"0G28.  When  pure  it  had  no  acid  reaction,  bvit  became  acid 
on  standing.  It  is  dextrorotatory,  having  the  specific  rotation 
[4= +40-8°. 

Parasorbic  acid  passes  into  the  isomeric  sorbic  acid  when  heated 
for  a  short  time  with  solid  potash  and  a  few  drops  of  water,  the 
yield  being  70  per  cent.  Sorbic  acid,  on  the  other  hand,  cannot  be 
transformed  into  j)arasorbic  acid. 

Cathartic  Acid.  A.  Gensz.  {Nouv.  J'cm.,  ix.  8(>8;  Pharni. 
Zcitsrhr.fiir  J!nst;land,  xxxii.  744  ;  Phanii.  Journ.,  3rd  series,  xxiv. 
183.)  The  preparation  described  by  the  author  is  stated  to  differ 
materially  from  principles  of  variable  composition  previously 
known  by  the  same  name.  It  is  a  j-ellowish-brown  powder, 
slightly  soluble  in  cold  water,  and  readily  so  in  warm  water,  and 
in  30  per  cent,  alcohol ;  it  has  a  distinct  acid  reaction,  and  par- 
takes of  the  nature  of  a  glucoside.  Its  composition  is  represented 
by  the  formula  C.<„  H.,,.,  N  Oi^.  It  is  prei)ared  by  evaporating  an 
infusion  of  senna  in  vacuo,  mixing  the  residual  extract  with  an 
equal  volume  of  alcohol,  shaking  well,  and  leaving  the  mixture  to 
settle  for  twelve  hours.  After  decanting  off  the  liijuid,  the 
deposit  is  again  shaken  with  alcohol,  and  finally  pressed.  The 
filtered  liquids  are  then  precipitated  with  lead  acetate,  the  pre- 
cipitate separated  and  well  washed  by  kneading  with  water  until 
the  washings  pass  away  clear.     The  partially  dried  precipitate  is 
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mixed  with  alcohol  and  decomposed  with  sulphuretted  hydrogen, 
excess  of  the  gas  driven  off  by  passing  a  stream  of  carbonic  acid 
or  air  through  the  liquid,  then  heating  the  whole  in  a  vessel  fitted 
with  a  reflux  condenser,  filtering  to  separate  lead  sulphide,  and 
washing  with  alcohol.  The  clear  liquid  is  then  mixed  with  ether 
as  long  as  a  pale  yellow  deposit  is  produced,  which  is  allowed  to 
settle.  After  pouring  off  the  ethereal  liquid,  the  brown  deposit 
on  the  sides  of  the  vessel  is  washed  with  ether  or  strong  alcohol, 
dissolved  in  a  very  small  quantity  of  30  per  cent,  alcohol,  and 
evaporated  at  a  temperature  not  exceeding  50°  C.  The  yield 
amounts  to  O'G  to  075  per  cent,  of  the  senna  employed.  The  pro- 
duct is  given  in  doses  of  O'lO  to  0"15  gram.,  and  the  purgative 
effect  is  produced  in  from  five  to  seven  hours. 

Abietic  Acid.  H.  Mach.  (Monatshrftc,  xiv.  18G-201.)  Com- 
pare also  Ycar-Book  of  Pharmacy^  1893,  Gl.  Abietic  acid, 
Ciji  Hog  Oo,  forms  white  crystals  which,  when  slowly  heated,  begin 
to  soften  at  148°,  and  fuse  at  153-154°. 

The  various  substances  hitherto  obtained  from  the  resin  of  pine 
trees,  and  named  respectively  abietic,  sylvic,  and  pimaric  acids, 
are  shown  to  be  identical.     The  name  abietic  acid  is  retained. 

Angelic  and  Tiglic  Acids.  J.  Wislicenus.  {Liebif/s  Annalen, 
cclxxiv.  9!*-110.)  This  paper  deals  with  a  number  of  bromo- 
derivatives  of  these  acids.  For  particulars,  reference  should  be 
made  to  the  original. 

Chrysarobin  and  Chrysophanic  Acid.  G.  B.  Schmidt.  {Phavm. 
Zritung,  xxxix.  345.)  The  author  considers  A.  Andouard's  de- 
scription of  the  distinctive  characters  of  these  two  bodies  as  much 
more  satisfactory  than  those  met  with  in  several  of  the  Pharma- 
copceias.  The  characters  and  tests  given  by  the  latter  are  as 
follows : — Chrysophanic  acid,  C,5  Hiq  O4,  forms  golden  yellow 
rhombic  prisms,  which  fuse  at  1G2°  C,  are  nearly  tasteless,  in- 
soluble in  water,  and  soluble  in  224  parts  of  boiling  alcohol  of  81 
per  cent.,  or  in  1,125  parts  of  30  per  cent,  alcohol.  Acetic  acid, 
chloroform,  and  benzene  likewise  dissolve  the  acid.  It  is  also 
readily  soluble  in  alkaline  solutions,  to  which  it  gives  a  dark  red 
colour.  With  sulphuric  acid  it  gives  a  red  colour,  and  with 
melted  caustic  potash  a  blue  colour.  These  reactions  distinguish 
chrysophanic  acid  fi-om  chrysarobin,  which  gives  a  3'ellow  colour 
with  sulphuric  acid,  and  a  brown  colour  with  caustic  potash. 

Brazilin.  C.  Schall.  {Ber.  der  dcutsch.  chem.  Gcs.^  xxvii. 
524-530.)  The  author  has  already  shown  that  brazilin  contains 
•four  hydroxyl  groups.     He  has  now  obtained   the  tetramethoxy- 
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compound,  and  finds  it  has  the  same  melting-point  as  the  tri- 
methox3'-com  pound. 

A  description  is  also  <i;iven  in  this  paper  of  a  number  of  other 
methyl-,  ethyl-,  and  bromo-  derivatives  of  brazilin. 

The  Colouring  Principles  of  Rubia  Sikkimensis.  A.  G.  Perk  in 
and  J.  J.  Hummel.  {Proc.  Chem.  Soc, 'i^o.  128.)  The  authors 
have  separated  both  purpurin  and  munjistin  or  purpuroxanthin- 
carboxylic  acid  from  this  root;  they  point  out  that  the  results 
show  that  it  is  nearl}^  identical,  as  regards  colouring  principles, 
with  the  closely  allied  Riihia  nmiijiatin. 

The  Colouring  Matter  of  the  Indian  Dye-Stuff "  Tesu."  J.J. 
Hummel  and  AV.  Cavallo.  {Proc.  C/icm.  Soc,  No,  132.)  This 
yellow  dye-stuff  consists  of  the  dried  flowers  of  Butca  f)-ondosa. 
The  dyeing  power  of  the  flowers  as  sold  is  comparatively  slight, 
but  is  increased  by  boiling  with  diluted  acid,  the  glucoside  of  the 
dye-st\iff  becoming  hydrolysed. 

'By  boiling  the  aqueous  extract  with  sulphuric  acid,  then  ex- 
tracting with  ether,  and  purifying  the  product  by  crystallizing  it 
from  alcohol  and  water,  the  authors  have  obtained  about  1  per 
cent,  of  a  substance  crystallizing  in  almost  colourless  needles, 
melting,  when  rapidly  heated,  at  217°,  On  analysing  this, 
numbers  were  obtained  (C  =  G5-5  and  G5-G5  ;  H  =  4"93  and  467) 
corresponding  with  the  formula  Cj^  H,,|  Oj.  A  large  quantity  of 
material  is  now  being  operated  on. 

Instability  of  Colouring  Matters  containing  Carotene,  F,  C. 
Gerlach.  {Joiirn.  Chon.  S<>c.,  fi-om  JU'cd.  C'cntr.,  xxii.  78G.) 
The  fading  of  dj'es  containing  carotene  is  not  due  to  light,  but  to 
the  oxygen  of  the  air,  as  the  change  takes  place  in  darkness  as 
well  as  in  light,  but  the  colour  is  permanent  in  light  when  oxygen 
is  excluded  ;  at  the  same  time  the  change  is  assisted  b}'  light, 

Picramnin.  B,  Griitzner.  (Chciu.  Zcitung,  18[)'5,  Hid.)  The 
author  has  further  examined  the  crystalline  principle  isolated  by 
Peckolt  from  the  fruit  of  Picramnia  cainhoita,  and  described  by 
him  under  the  name  picramnin,  and  arrives  at  the  conclusion  that 
it  is  the  glyceride  of  an  unsaturated  fatty  acid.  Its  composition 
is  represented  by  the  formula  C;,H^(C,3H3i  Go);;.  It  is  obtained 
from  the  fruit  by  extraction  with  petroleum  ether  and  repeated 
crystallization  from  alcohol. 

Preparation  of  Gynocardic  Acid.  A.  Petit.  {('/i())ii.st  and 
Driifjt/iiit,  July  20th,  IS'J.'J,  from  Jnitrn.  dc  Pharin.  it  dc  Chim.) 
The  following  is  stated  to  be  a  convenient  process  for  the  prepara- 
tion of  this  acid  :— Chaulmoogra  oil  is  saponified  with  solution  of 
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caustic  soda  of  3G°  B,  and  the  mixture  then  boiled  with  twice  its 
weight  of  water  whilst  stirring  constantly.  When  the  saponifica- 
tion is  complete,  common  salt  is  added  in  sufficient  quantity  to 
throw  out  the  soap,  which,  after  cooling,  is  collected  and  rapidly 
washed  with  a  little  water.  The  soap  is  now  decomposed  b}'  mix- 
ing and  warming  with  dilute  sulphuric  or  hydrochloric  acid,  the 
liberated  acid  washed  with  warm  water,  then  dissolved  in  warm 
alcohol  of  f)0  per  cent,  strength  in  the  proportion  of  100  grams  of 
acid  to  a  litre  of  the  alcohol,  and  the  solution  allowed  to  crystallize. 
The  final  product  is  freed  from  alcohol  by  warming  on  a  water- 
bath. 

The  Fatty  Acids  of  Rape  Oil.  G.  Ponzio.  {Journ.  praJxt. 
C/icm.  [2],  xlviii.  487,  488.)  In  addition  to  the  glycerides  of  erucic 
and  rapic  acids,  Reimer  and  Will  have  obtained  from  this  oil  a 
small  proportion  of  behenic  acid.  The  latter  is  shown  by  the 
author  to  be  identical  with  arachidic  acid,  which  occurs  in  the  oil 
to  the  extent  of  about  4  per  cent. 

Solubility  of  Lead  Salts  of  Stearic  and  Palmitic  Acids  in  Ether. 
A.  Lidoff,  (Journ.  liiiss.  Cliem.  Soc,  xxiv.  524-52G.)  The 
author  finds  that  lead  stearate  and  lead  palmitate  are  soluble  to 
the  extent  of  0'0148  gram  of  the  former  and  0'0184  of  the  latter  in 
100  c.c.  of  anhydrous  ether  at  the  ordinary  temperature. 

Characters  of  the  Tars  of  Birch  and  Fir.  E.  Hirschsohn. 
(PJiarni.  Zcitschr.  flir  Jiussland,  1893,  No.  42 ;  Amev.  Journ. 
Pharm.,  January,  1894.)  Birch  tar  at  20°  C.  has  a  specific  gravity 
of  0-92G-0-945  for  the  better  grades  and  0-953-0-987  for  inferior 
grades.  The  aqueous  solution,  obtained  by  agitating  one  part  of 
tar  with  ten  parts  of  water,  is  almost  colourless,  has  an  acid  re- 
action, and  is  coloured  green  with  ferric  chloride  (1  :  1000).  5  c.c. 
of  the  aqueous  solution  with  2-3  di'ops  of  aniline  and  4-6  drops  of 
hydrochloric  acid  give  a  yellow  mixture  ;  if  the  birch  tar  be  adul- 
terated with  fir  tar  or  other  kinds  of  tar,  a  red  mixture  results. 
Birch  tar,  when  shaken  with  twenty  volumes  of  benzol,  imparts  to 
the  latter  only  a  pale-yellow  colour ;  the  benzol  solution  agitated 
with  an  aqueous  solution  of  copper  acetate  (1  :  10(X))  should  not 
assume  a  greenish  colour.  Fir  tar  has  a  specific  gravity  at  20°  C. 
of  1'02-1'15;  the  aqueous  solution  (1  :  10)  has  a  yellowish  colour, 
an  acid  reaction,  and  produces  a  red  coloration  with  ferric  chloride. 
5  c.c.  of  the  aqueous  solution,  when  mixed  with  aniline  and  hydro- 
chloric acid,  give  a  red  mixture  which  upon  agitation  with  chloro- 
form imparts  to  the  latter  an  intense  red  colour.  The  benzol 
solution   agitated   with   aqueous   copper  acetate   causes   a   green 
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coloration.  Fir  tar  is  perfectly  soluble  in  nine  volumes  of  00  per 
cent,  alcoliol ;  a  turbid  mixture  indicates  the  presence  of  birch 
tar. 

Creosotes  from  Beech  and  Oak  "Wood.  A.  Behal  and  E.  Choay. 
{Comptcs  lUndus,  cxviii.  1331).)  The  creosotes  from  these  two 
sources  are  found  to  be  identical  in  composition.  Both  contain 
phenol  ;  ortho-,  meta-,  and  para-cresol  :  ortho-ethjd-phenol ;  two 
meta-xylenols ;  guaiacol ;  creosol ;  ethyl-guaiacol ;  and  small 
quantities  of  sulphur  derivatives,  and  of  a  body  which,  when  acted 
upon  by  ammonia  and  air,  yields  a  substance  forming  deep  blue 
solutions  with  alkalies,  changing  to  red  with  acids. 

Melissic  Alcohol.  A.  Gas  card.  (Journ.  de  Pharm.  [5], 
xxviii.  4:!'.  From  Pliarm.  Journ.)  The  author  has  definitely 
established  the  identity  of  the  alcohols  yielded  by  beeswax,  car- 
nauba  wax,  and  gum  lac,  by  repeatedly  purifj'ing  them  until 
products  of  identical  melting-point  were  obtained.  In  the  cases 
of  gum  lac  and  carnauba  wax  he  found  the  melting-point  of  the 
alcohols  to  be  88°,  but  that  from  beeswax  melted  at  85°,  that 
number  according  with  the  one  previously  published  by  Brodie. 
After  repeated  crj'stallizations,  however,  this  was  gradually  raised 
to  87°.  Etherification  of  the  alcohol  was  next  effected,  the  ether 
purified  and  then  saponified.  The  resulting  alcohol,  after  being 
twice  recrystallized  from  benzene,  was  found  to  have  a  melting- 
point  of  88°,  thus  according  with  the  figure  obtained  in  the  other 
cases. 

The  Odorous  Constituent  of  Orris.  F.  Tiomann  and  P. 
Kriiger.  {P/iodu.  Journ.,  from  Comptcs  Pcndus,  cxvii.  548.) 
The  authors  state  that  the  odorous  principle  of  orris  rhizome  is  a 
ketone,  Cj^HodO,  which  they  name  ironc.  It  is  an  oil,  freely 
soluble  in  alcohol,  ether,  chloroform,  etc.,  and  boils  at  144°,  under 
a  pressure  of  IG  mm.  Its  specific  weight  is  (Jl'SO,  and  index  of 
refraction  nn  =  1*50113.  It  is  dextro-rotatory,  forms  a  crystalline 
oxime  melting  at  121'5°,  and  is  transformed  into  a  hydrocarbon, 
//r»c,  C'ltHj^^,  when  acted  upon  by  hydriodic  acid.  An  isomeric 
ketone,  iononr,  C|3H.,|,0,  having  also  a  violet  odour,  can  bo  ob- 
tained from  citral.  This  body  distils  at  126-128°,  has  a  specific 
weight  of  0-9351,  index  of  refraction  nD  =  l"507,  and  may  be  trans- 
formed into  the  hydrocarbon  ioncnc,  C|;,  H,s.  The  isomeric  hydro- 
carbons, irono  and  ioiionc,  yieM  on  oxidation  an  identical  i)roduct, 
ionirogcne-tricarboxylic  acid,  C|;, H|oO;. 

Vanillin  from  Cloves.  A.  Jorissen  and  E.  Hairs.  {JSull.de 
Plianii.  tic  /Ivu.icllcs,  xxxvii.  231.)     The  authors  noting  the  simi- 
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larity  in  composition  between  vanillin  and  eugenol,  have  examined 
cloves  and  the  essential  oil  obtained  from  them  to  ascertain  whether 
vanillin  was  one  of  their  constituents.  An  ethereal  tincture  of 
cloves  was  prepared  and  treated  with  solution  of  sodium  bisul- 
phite. This  solution,  being  separated,  was  then  treated  with  a 
mineral  acid,  and  the  sulphurous  acid  thus  liberated  removed,  after 
which  the  mixture  was  agitated  with  ether.  This,  on  being  separ- 
ated and  evaporated,  left  a  residue  which  gave  off  a  strong  odour 
of  vanilla.  A  similar  crystalline  residue  was  obtained  on  subject- 
ing oil  of  cloves  to  the  same  treatment.  The  crystals  were  soluble 
in  water,  especially  when  warm,  also  in  alcohol  and  ether.  They 
w'ere  coloured  by  ferric  chloride,  began  to  melt  at  70°,  and  sub- 
limed readily.  The  yield  was  very  small,  so  that  an  extended  ex- 
amination was  not  possible ;  but  the  investigators  consider  that  the 
physical  and  chemical  characters  of  the  product,  so  far  as  they 
have  been  ascertained,  indicate  its  identity  with  vanillin. 

Identical  Reactions  of  the  Oils  of  Pimento  and  Cloves.  J.  Stern. 
(Zeitsch)'.  filr  angew.  Cliem.,  1893,  136-138.)  The  author  finds 
that  these  two  oils  give  identical  reactions  with  ether  solution  of 
bromine,  alcoholic  hydrochloric  acid,  sulphuric  acid,  Frohde's  re- 
agent, ferric  chloride  mixed  with  sulphuric  acid,  nitric  acid,  picric 
acid,  lime  water,  and  alcoholic  solution  of  ferric  chloride.  The 
pure  oils  may  of  course  be  readily  distinguished  by  their  odour. 

Characteristics  of  Crystallized  Terpineol.  0.  Wallach.  {Lic- 
big's  Annalcn,  cclxxv.  103.  From  Pharm.  Journ.)  The  author 
has  previously  shown  that  terpin,  CjoH^oO.,,  is  to  be  regarded  as 
a  glycol — a  saturated  dihydric  alcohol,  Cjq  H^g  (0  H)^ — that  is 
readily  convertible  by  elimination  of  water  into  the  unsaturated 
monohj'dric  alcohol  terpineol,  Cj,,  Hj-,  •  O  H.  By  further  elimination 
of  water  the  hydrocarbon  produced  is  either  terpinene,  terpiuolene, 
or  dipentene,  according  to  the  condition  under  which  the  change 
takes  place.  The  "  terpinol  "  obtained  by  Wiggers  and  List  by 
the  action  of  acids  upon  terpin  hydrate  has  been  found  to  consist 
of  a  varying  mixture  of  terpineol  with  the  several  hydrocarbons 
above  mentioned.  In  view  of  the  possibility  that  in  the  dehydra- 
tion of  terpin  isomeric  terpineols  may  be  formed,  it  seemed  prob- 
able that  the  liquid  terpineol  first  obtained  was  a  mixture  of  such 
isomers,  and  in  that  case  the  formation  of  isomeric  hydrocarbons 
from  terpineol  would  be  intelligible.  Terpineol,  however,  has  since 
been  obtained  by  Bouchardat  and  Voiry  in  a  crystalline  state,  and 
undoubtedly  as  an  individual  substance.  The  author  has,  there- 
fore,   experimented   upon   material   of   this   kind   obtained   from 
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Messrs.  Schimmel.  The  melting-point  was  30-31°,  and  after 
purification  35°.  It  united  with  carbanil,  forming  crystalline 
terpen3d-phen3'l-urethaue,  the  melting-point  and  other  characters 
corresponding  with  those  previously  described  by  the  author.  The 
crystalline  terpineol,  when  heated  for  an  hour  with  perfectly  dry 
potassium  bisulphide,  distilled  and  dried  with  caustic  potash,  gave 
a  product  boiling  principally  at  178-180°,  consisting  of  a  hydro- 
carbon, C],)  Hjg,  which  gave  dipentene  tetrabromide  melting  at 
125°.  By  treatment  with  dilute  sulphuric  acid  the  terpineol  was 
converted  into  a  mixture  of  cineol,  dipentene,  and  terpinolene. 
With  stronger  acid  the  terpineol  was  partly  oxidized.  Phosphoric 
acid  had  a  similar  effect.  Treatment  with  oxalic  acid  gave  rise  to 
the  formation  of  some  terpinene  and  cineol,  but  the  chief  product 
was  terpinolene.  Cr3'stalline  terpineol  is  the  best  material  from 
which  to  obtain  dipentene  or  terpinolene.  To  prepare  the  former, 
potassium  bisulphate  is  to  be  used  for  eliminating  water,  and  ox- 
alic acid  for  preparing  the  latter.  The  possibility  of  conveniently 
preparing  tetrabromides  of  these  two  hydrocarbons  led  to  the  fol- 
lowing experiments.  It  has  been  shown  that  limonene  tetra- 
bromide treated  with  alcoholic  potash  yields  a  monobromide, 
C|„Hi5Br,  and  it  was  probable  that  dipentene  tetrabromide  would 
behave  in  a  similar  manner,  but  it  was  found  to  yield  only  a 
small  quantity  of  a  hydrocarbon  and  a  larger  proportion  of  a  heavy 
bromide,  volatilizable  with  difficulty  by  steam.  Teririnolene  tetra- 
bromide behaves  quite  differently,  and  the  principal  product  is  a 
hydrocarbon  apparently  containing  cymene. 

Constitution  of  Camphor.  G.  Gillet.  {Apoth.  Zcitung,  ix.  124.) 
The  author's  results  lead  him  to  infer  that  camphor  is  a  phoroue 
in  which  one  atom  of  hj-drogen  has  been  replaced  by  C  H-.  By 
condensation  of  two  molecules  of  acetone  and  one  of  methyl 
acetone  he  has  -obtained  a  crystallizable  product  agreeing  with 
camphor  in  appearance,  smell,  and  volatility. 

Isoborneol.  J.Bertram  and  H.  Walbaum.  {Journ.  prakt. 
C'hcm.  [2],  xlix.  1-15  ;  Journ.  Chcm.  Soc,  April,  1804.)  Isohorncnl^ 
Ci„H,yO,  is  obtained  by  warming  campheno  with  a  mixtui-e  of 
acetic  acid  and  a  little  sulphuric  acid,  and  decomposing  the  result- 
ing acetate  by  alcoholic  potash.  It  crystallizes  in  laminae,  melts 
in  a  scaled  tube  at  212°,  sublimes  very  easily,  and  dissolves  in  most 
organic  solvents,  but  not  in  water.  It  is  distinguished  from 
borneol  (obtained  in  the  usual  way  from  canijihor  and  j»urified  b}' 
conversion  into  its  acetate)   by  its  greater  volatility,  its  higher 
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melting-point  (borneol  melts  at  203-21)4°  and  boils  at  212°),  and 
its  greater  solubility  in  benzene  and  petrolenm  ether. 

Commercial  borneol  was  found  to  be  a  mixture  'of  borneol  and 
isoborneol. 

Camphene  in  Essential  Oils.  J.  Bertram  and  H.  Walbaum. 
(Journ.  prakt.  Chcin.  [2],  xlix.  15-19.)  The  authors  have  sought 
for  camphene  in  oil  of  lemon,  ginger  oil,  kerso  oil,  and  camphor  oil, 
by  taking  advantiage  of  the  ease  with  which  it  may  be  converted 
into  isoborneol  (preceding  abstract).  They  have  obtained  isoborneol 
from  the  first  three  of  these,  but  have  not  yet  come  to  a  decision 
with  regard  to  camphor  oil. 

Preparation  of  Geraniol  from  Linalooi.  G-.  Bouchard  at. 
{Coi)i2>ti'S  Jicndus,  cxvi.  1253-1255.)  Linalooi  obtained  from  the 
oil  of  Lavandula  spica  is  probably  identical  with  licareol.  On 
treatment  with  acetic  anhydride  at  an  ordinary  temperature,  it 
yields  an  acetate  from  which  the  original  linalooi  can  be  re- 
generated by  saponification.  But  if  the  treatment  with  acetic 
anhydride  be  conducted  at  100-120°  C,  a  compound  is  formed, 
which,  on  saponification,  yields  an  entirely  different  alcohol,  which 
is  analogous  to  or  identical  with  licarhodol,  and  has  a  composition 
corresponding  to  tlie  formula  Cjo  Hjg  0.  It  is  neutral,  optically 
inactive,  boils  at  22G-231°  C.  with  slight  decomposition,  has  a 
specific  gravity  of  0-90G1  at  0°  C,  and  readily  combines  with  and 
decolorizes  bromine.  This  alcohol,  and  likewise  licarhodol,  thus 
appears  to  be  identical  witli  geraniol  exti'acted  from  Indian  oil  of 
geranium. 

Constituents  of  Essential  Oils.  P.  Barbier.  {Comptcs  Itendus, 
cxvi.  883,  993,  10(32,  1200,  1459,  and  cxvii.  120  and  177.  From 
Pharm.  Journ.) 

Licareol  and  Licarhodol. — Licareol  is  the  name  given  by  the 
author  to  the  alcohol  (Cjo  Hj^  0)  present  in  the  oil  of  licari  kanali 
{Licaria  guianensis),  the  products  of  which  have  been  the  subject 
of  a  series  of  notes  in  the  Comptcs  Rendus  (see  vol.  cxvi.).  The 
oil  has  been  described  by  Morin  {Ann.  de  C/tini.  ct  dc  Pliys.  [5], 
XXV.  427)  as  being  distilled  from  the  wood  of  the  plant,  and  known 
in  French  commerce  as  oil  of  linaloes,  though  it  is  quite  distinct 
from  the  Mexican  product  bearing  that  name.  Its  odoiir  is  said  to 
recall  that  of  both  rose  and  citron.  Licareol  is  Irevorotatory,  and 
yields  licareal  or  licaric  aldehyde,  CjkHjqO,  and  licaric  acid, 
Cj,,  Hje  Oo,  by  oxidation.  Analysis  of  the  barium  salts  of  the  vola- 
tile acid  products  of  the  oxidation  of  licareol  and  licareal  demon- 
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strates  the  absence  of  valerianic  acid,  the  mixture  obtained  con- 
taining formic  and  acetic  acids,  with  a  trace  of  isobutyric  acid. 
By  the  action  of  bromine,  licareol  forms  a  tetrabromide,  C,oHjy  Br4  0 ; 
when  acted  upon  by  dry  gaseous  hydrochloric  acid,  it  is  converted 
into  a  dichlorhydrate,  C,„  H,^  CU  ;  whilst  acetic  anhj-dride  causes 
its  dehydration,  an  acetic  ether  being  formed  and  an  optically 
active  limonene,  C,|(H,(;,  which  the  author  terms  licarene.  On 
saponification  of  the  acetic  ether  with  alcoholic  potash  solution,  a 
new  alcohol,  named  licarhodol,  Cjo  H^gO,  is  formed.  This  has  a 
strong  odour  of  roses,  forms  an  aldehyde,  C„|HjgO,  having  similar 
properties  to  that  derived  from  licareol,  and,  also  like  the  latter,  is 
converted  into  a  dichlorhydrate,  C,„H]gCl2,  by  the  action  of  dry 
hydrochloric  acid  gas.  It  is  regarded,  therefore,  as  a  stable  stereo- 
isomer of  licareol.  By  the  action  of  acetic  anhydride  licarhodol  is 
converted  entirely  into  its  acetic  ether ;  whereas,  imder  itlentical 
conditions,  licareol  is  only  partly  converted  into  the  same  acetic 
ether,  licarene  being  at  the  same  time  formed  as  described  above. 

Coriandrnl. — Oil  of  coriander  is  stoted  by  the  aiithor  to  j'ield  a 
hj^drocarbon  of  the  formula  C,,,  Hj.j.  an  alcohol  named  coriandrol, 
and  an  oxj^genated  body  not  3'et  described.  Coriandrol,  when 
treated  with  acetic  anhydride,  gives  rise  to  a  dextro-rotatory  limo- 
nene, of  which  the  physical  and  chemical  properties  are  identical 
with  those  of  licarene,  togctlier  with  an  acetic  ether  of  a  stereo- 
isomeric  alcohol  corresponding  to  licarhodol  and  apparently  identi- 
cal with  it.  The  author  considers,  therefore,  that  coriandrol  is  but 
a  dextro-rotatory  modification  of  licareol.  It  is  a  colourless  liquid, 
boiling  between  'J2°  and  1)3°,  and  differs  from  licareol  in  odour,  but 
otherwise  possesses  similar  properties.  Tlie  aldclivde  and  an  acid 
fonned  from  it  are  both  inactive  and  ajjparently  identical  with 
those  derived  from  licareol,  and  all  the  evidence  tends  to  prove 
that  this  alcohol  exists  in  the  two  modifications,  differing  in  the 
direction  of  their*rotatory  power  but  otherwise  practically  identi- 
cal. 

llliodinol. — This  isomer  of  gcraniol  is  roganled  as  standing  in  a 
similar  relation  to  licareol,  but  it  yields  valerianic  acid  by  oxida- 
tion. The  evidence  regarding  its  constitution  points,  as  in  the 
case  of  licareol,  to  the  existence  of  two  stereo-isomors,  one  stable 
and  the  otiior  the  reverse,  the  unstable  compound  l)oing  transform- 
able into  the  first  after  heating  witli  acetic  anhydride.  lUiodinol 
submitted  to  tliis  treatment  formed  only  rhodinol-acetic  ether,  a 
colourless  mobile  liquid  of  agreeable  oddiir,  boiling  at  131°.  On 
saponilicatiou  unaltere<l  rhodinol   was  re-formed  from  this  ether. 
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The  alcohol  appears,  therefore,  to  constitute  the  stable  moditica- 
tion,  correspouding  to  an,  as  yet,  unknown  unstable  one  capable  of 
conversion  into  the  former  on  treatment  with  acetic  anhydride. 

Gcraniol. — The  author  has  further  extended  his  researches  on 
the  open  chain  alcohols,  of  the  formula  CnjHjgO,  by  studying  the 
geraniol  extracted  from  the  oil  of  Andropogon  schamantJtns.  Re- 
ferring to  Semmler's  investigation  of  the  constitution  of  this  alco- 
hol, he  points  out  that  the  resulting  formula  seems  to  indicate  the 
existence  of  a  stereo-isomer  having  the  same  relation  to  geraniol  as 
licareol  to  licarhodol.  Acting  upon  geraniol  with  acetic  anhydride, 
in  a  closed  vessel  at  150°,  the  only  prodiTCt  was  geraniol  acetic 
ether,  Cj„  Hj-  0  •  C^  Hg  0,  a  colourless  liquid  of  agreeable  odour, 
boiling  at  129-130°.  Alcoholic  potash  saponified  this  ether,  pro- 
ducing geraniol  anew,  but  in  a  purified  condition,  being  now  pei'- 
fectly  colourless,  and  having  a  much  finer  and  more  fragrant  odour 
than  the  primitive  alcohol  possessed.  Treated  with  dry  hydro- 
chloric acid  gas  the  geraniol  gave  a  liquid  dichlorhydrate,  Cii,HjgOo, 
boiling  at  142-143°,  and  this,  decomposed  by  means  of  a  boiling 
acetic  solution  of  potassium  acetate,  formed  dipentene.  Geraniol 
is  therefore  regarded  by  the  author  as  presenting  itself  as  the 
stable  stereo-chemical  modification,  its  passage  through  the  acetic 
combination  resulting  in  no  isomeric  change,  but  only  in  the  puri- 
fication of  the  compound.  With  regard  to  Bouchardat's  claim  to 
have  transformed  liiialoOl  into  geraniol  (see  this  vol.,  p.  71),  he 
points  out  that  if  linaloul  is  identical  with  licareol,  as  the  former 
asserts,  the  product  of  the  reaction  described  must  be  licarhodol 
(see  preceding  note)  and  not  geraniol,  these  two  alcohols  being 
totally  different  both  in  their  constitution  and  properties.  Judg- 
ing from  Bouchardat's  results,  he  is  of  opinion  that  the  linaloul  of 
oil  of  spike  is  nothing  but  an  unstable  stereo-isomeric  modification 
of  geraniol,  playing  the  same  role  with  regard  to  that  as  licareol 
to  licarhodol,  and  thus  confirming  and  aiding  in  the  generalization 
of  the  facts  previously  submitted. 

Constituents  of  Oil  of  Spike.  G.  Bouchard  at.  (Compter 
Ecndus,  cxvii.  1004 -lOOH.)  The  author  has  re-investigated  the 
oil  of  Lavandula  sjnca,  and  finds  it  to  consist  chiefly  of  camphor 
and  linalool.  In  addition  to  these  it  contains  a  small  quantity  of 
borneol  and  its  isomerides,  and  of  a  hydrocarbon  possessing  all 
the  properties  of  a  camphene.  The  latter  boils  at  158-100°  C. ;  it 
has  a  rotatory  jjower  of  -f-  20°  10',  and  a  composition  corresponding 
to  the  formula  C,oHig.  While  this  camphene  and  the  borneol 
occurring  in  this  oil  are  both  dextro-rotatory,  the  same  constituents 
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occurring  together  in  oil  of  valerian  are  stated  by  Oliviero  to  be 
Ifevogyrate. 

A  New  Source  of  Rliodinol.  P.  Monnet  and  P.  Barbier. 
{Comptes  Iicn(h(S,  cxvii.  1092-1094.)  An  alcoliol  of  the  formula 
C,„  H,8  0,  identical  in  all  its  properties  with  rhodinol  from  oil  of 
roses,  has  been  obtained  by  the  author  from  oil  of  pelargonium  by 
fractional  distillation  under  reduced  pressure. 

Constituents  of  Oil  of  Roses.  V.  Markovnikoff  and  A. 
Reformatsky.  {Journ.  lluss.  Clunn.  Soc,  xxiv.  GGS-GSG.) 
Three  rose  oils  from  different  parts  of  Bulgaria  were  found  to 
liquefy  completely  at  23-5°,  24°,  and  24°  respectively,  and  had 
specific  gravities  of  0-85G3,  OSliOS,  and  0-8r?39  at  27-5° C.  They 
were  all  alike  in  appearance,  and  rotated  the  plane  of  polarization 
about  3'5°  to  the  left  in  a  100  mm.  tube. 

The  authors  have  investigated  both  the  eheoptene  and  the  stear- 
optene  of  this  oil,  and  conclude  from  their  results  that  the  chief 
constituent  of  the  former  is  an  unsaturated  normal  alcohol  of  the 
formula  Ci,,  H^o  0;  isomeric  with  allyldipropylcarbinol  and  allyl- 
diisopropylcarbinol.  It  boils  at  220°  C,  and  is  named  by  them 
roseol.  Eckart's  statement  that  the  principal  constituent  of  the 
elteoptene  of  Turkish  I'ose  oil  is  rhodinol,  G,,,  H^^  0,  is  attributed 
by  them  to  the  use  of  impure  or  partially  oxidized  material. 

The  solid  stearoptene  obtained  from  the  original  oil  by  freezing 
constituted  about  20  per  cent,  of  the  whole.  It  was  recr\'stallized 
several  times  from  98  per  cent,  alcohol,  in  which  it  is  moderately 
soluble,  and  dried  first  over  sulphuric  acid,  afterwards  for  a  short 
time  at  100°.  The  purified  substance  melted  at  3G-5-3G-8°,  solidi- 
fied at  34°,  and  boiled  between  35U°  and  38i)°;  analysis  and  a 
molecular  weight  determination  in  benzene  showed  that  it  is  a 
saturated  hydrocarbon  of  the  formula  C,,;  Hyj.  Small  quantities 
of  other  hydrocarbons  were  also  found  to  be  present. 

Constituents  oT  Oil  of  Roses.  J.  Bertram  and  E.  Gilde- 
meister.  (Journ.  fiir  prakt.  Cheui.,  xl.  185  19G.)  The  main 
constituent  of  this  oil  has  been  stated  by  Eckart  to  bo  "  rhodinol," 
an  alcohol  of  the  formula  C,o  H,8  0,  which  has  subsequently 
also  been  observed  by  Barbier  and  Monnet  (see  above)  to  occur 
likewise  in  considerable  (juantity  in  French  geranium  oil,  in 
which  its  characters  are  disguised  by  the  presence  of  other  sub- 
stances. Markovnikoff  and  llcformatsky,  on  the  other  hand,  find 
that  the  alcohol  of  oil  of  roses,  which  they  describe  under  the 
name  "roseol,"  appears  to  have  a  composition  represented  by  tlio 
formula  Cn,  H^q  O  (see  preceding  abstract). 
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The  authors  Lave  not  been  able  to  confirm  the  presence  in  rose 
oil  of  a  body  answering  Eckart's  description  of  rhodinol,  but  they 
find  that  the  fractions  which  ought  to  contain  this  substance  con- 
sists chiefly  of  geraniol  accompanied  by  a  small  proportion  of  a 
body  having  a  mint-like  odour  and  thus  masking  the  smell  of  the 
geraniol.  The  details  of  their  investigation,  which  are  fully 
described  in  their  report,  seem  to  afford  proof  that  the  products 
named  rhodinol  and  roseol,  and  likewise  Barbier's  licarhodol,  are 
not  definite  individual  compounds,  but  consist  of  more  or  less 
impure  geraniol. 

Compounds  of  the  Citral  Series.  F.  Tiemann  and  F.  W. 
Semmler.  {Phann.  Journ.,  from  jBo:  dev  detitsch.  cJicm.  Gcs., 
xxvi.  2708.)  The  aixthors  describe  the  citral  or  geranial  obtained 
from  lemon  oil  or  lemon  grass  oil  as  an  aldehyde,  having  the  composi- 
tion Cjo  Hjg  0.  It  is  nearly  colourless,  slightly  soluble  in  water,  but 
readily  soluble  in  alcohol,  ether,  or  chloroform.  It  is  optically 
inactive.  The  optically  inactive  geraniol,  C^q  H^g  0,  is  the  alcohol 
corresponding  to  citral,  and  it  is  convertible  into  citral  by  oxida- 
tion with  chromic  acid,  while  it  can  be  reproduced  from  citral  by 
reduction  with  sodium.  Optically  active  alcohols  of  the  formula 
Cjo  Hjg  0  have  been  obtained  by  Eckart  and  Semmler — rhodinol, 
feeblj'  Isevo-rotatory,  from  rose  oil ;  coriandrol,  a  dextro-rotatory 
unsaturated  alcohol,  from  coriander  oil ;  liualool,  aurantiol,  and 
lavendol  from  bergamot,  petitgrain,  and  lavender  oils;  also  nerolool, 
the  hevo-rotatory  unsaturated  alcohol,  from  neroli  oil.  These 
optically  active  alcohols  of  the  formula  Ciq  H^g  0  all  yield  citral 
by  careful  oxidation.  When  citral  is  oxidized,  below  0—  in  acetic 
acid  solution,  with  chromic  acid  it  yields  methyl  heptylene  ketone 
and  a  substituted  glyceric  acid,  chiefly  geranic  acid,  Cjo  Hio  Oo,  in 
the  form  of  a  colourless  oil,  readily  soluble  in  alcohol,  ether,  ben- 
zene, or  chloroform.  By  destructive  distillation  citral  jdelds 
carbonic  acid  and  a  hydrocarbon,  C<|Hi,,,  geraniolene,  of  0"757 
specific  gravity  at  20^^,  boiling  at  142-143°. 

Constituents  of  Oil  of  Lemon.  V.  Oliveri.  {Pharm.  Journ., 
from  Gazz.  Chim.  Itah,  and  Ball.  Soc.  Chim.  [3],  xii.  40.)  The 
author  has  examined  the  essential  oil  of  Citrus  Limonum,  and 
describes  it,  when  freshl}^  prepared,  as  neutral  in  reaction,  not 
reducing  ammoniated  silver  nitrate,  of  density  0-80  to  lijO,  and 
having  a  specific  rotatory  power  varying  between  [a],,  =  + 09  75° 
and  72-10°  at  10°.  It  oxidizes  in  air,  becoming  faintly  acid,  and 
distils  entirely  with  the  vapour  of  water.  By  fractional  distilla- 
tion the  oil  was  separated  into  three  portions.    The  first  (constituting 
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one-fifteenth  of  the  whole)  passed  over  at  170-]7iJ-5^,  and  con- 
sisted of  limonene,  CioHjg;  density  at  0^=0-88G7;  [a]u=  + 
GG-82°  at  1G°  It  formed  a  tetrabromide,  Cio  Hjg  Brj,  and  a 
dichlorhydrate,  Cjo  Hjg  CU.  The  second  fraction  (nine-tenths  of 
the  total  amount)  distilled  at  170-178°,  and  also  consisted  of 
limonene;  density  0-8U9 ;  [a]„= +70-75°.  The  third  fraction  dis- 
tilled at  240-242°,  and  is  described  as  sesquilimonene,  CjaHji,  a 
viscid  liquid  of  density  0'*J847,  optically  inactive.  This  constituted 
a  very  small  proportion  of  the  oil,  and  formed  an  uncrystallizable 
oily  teti'abromide  and  a  similar  dichlorhydrate. 

Constituents  of  Oil  of  Lemon.  K.  S.  Ladell.  {Chemical  Neivs^ 
Isix.  20,21.)  Commercial  oil  of  lemon  has  a  specific  gravity  of 
0'800  at  15°  C. ;  the  terpene  known  as  citrene  has  a  specific  gravity 
of  0"850;  vv^hilst  the  ordinary  terpeneless  oil  of  lemon  {i.e.,  freed 
from  citrene)  has  a  specific  gravit}^  of  O'OOO.  The  ordinary  terpene- 
less oil  of  lemon  is  reall}'  a  mixture  of  several  oxygenated 
compounds,  but  by  fractional  distillation  a  liquid  has  been  obtained 
which  has  a  constant  composition,  an  exceedingly  strong  odour  of 
lemon  oil,  a  specific  gravity  of  0-902,  a  boiling-point  of  200°  C, 
and  a  specific  rotatory  power  of  [a]D=+6-42°  Its  composition 
corresponds  to  the  empirical  formula  Ci,|H,sO. 

Constituents  and  Properties  of  Indian  Grass  Oil.  W.  Dy  m  ock, 
C.  J.  H.  Warden,  and  D.  Hooper.  {Fharmacofjraphin  Indica, 
iii.  557 ;  Pharm.  Journ.,  3rd  series,  xxiv.  524,  525.)  The  volatile 
oil  of  Aiidropogon  schaenanthus,  which  is  called  in  Turkish  Idris 
yaghi,  and  also  EntcrshaJt,  and  is  known  in  Europe  as  Geranium 
oil,  is  very  largely  used  for  the  adulteration  of  oil  of  roses.  The 
oil  distilled  by  one  of  the  authors  was  dextrogyre,  the  ray  being 
rotated  39°  to  the  right  by  a  column  of  lOO  mm.,  and  78°  by  one 
of  200  mm.  Some  samples  of  the  commercial  oil  rotated  the  ray 
about  13°  to  the  right,  and  others  had  little  or  no  effect  upon  it. 
The  two  sampled  examined  by  F.  W.  Semmler  {Bcr.  dcr  driitsch. 
clwm.  O'rs.,  xxiii.  l(J98i,  which  yielded  JH)  per  cent,  of  geraniol, 
appear  to  have  been  adulterated,  as  they  showed  a  rotation  of  20'^ 
to  the  left,  whereas  the  genuine  oil  distilled  by  the  authors  was 
strongly  dextrogj-re.  The  colour  of  the  genuine  oil  is  that  of  pale 
sherry,  while  the  commercial  samples  are  more  highly  coloured. 
The  odour  resembles  that  of  rose  oil  with  an  admixture  of  turpen- 
tine. The  taste  is  pungent  and  agreeable,  approaching  that  of 
ginger. 

The  authors  give  an  interesting  account  of  the  jirocoss  by  which 
the  commercial  oil  is  obtained,    and    also  a  brief  sketch  of  the 
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chemistry  of  ijerauiol  (Ci^,H,gO),  the  chief  constituent  of  the  oil. 
For  particular^!,  reference  should  be  made  to  the  original  paper. 

Constituents  of  Oil  of  Lemon-grass  (Andropogon  Citratus). 
P.  Bar  bier  and  L.  Bouveault.  {Comptcs  licndus,  cxviii.  983 
and  1154.)  From  the  higher  boiling  fractions  of  this  oil  the 
authors  have  obtained  an  acetone  of  the  formula  Cg  Hj^  0,  possess- 
ing a  strong,  pleasant  odour.  This  body  varies  very  much  ia 
quantity  in  different  samples  of  the  oil,  and  is  associated  in  the 
high  boiling  fraction  with  a  terpene. 

The  fraction  boiling  at  110-115°  C.  contains  the  citriodoric 
aldehj^de  described  by  Dodge,  for  which  the  author  proposes  the 
name  "  lemonal." 

The  name  *'  lemonol "  is  given  by  the  authors  to  the  alcohol 
contained  in  the  essential  oil  of  Andropogon  scJioenanthus,  which 
they  have  now  ascertained  to  be  absolutely  distinct  from  the 
essential  oil  of  pelargonium.  The  name  geraniol  should  therefore 
not  be  retained  for  the  alcohol  constituent  of  the  oil  of  Andropogon 
sclioenantlius. 

Pure  Geraniol.  Schimmel&Co.  (From  the  author's  Z»V>'ic/<f, 
April,  1894.)  When  perfectly  pure  this  alcohol  is  a  colourless, 
optically  inactive  liquid,  having  a  pure  and  very  tine  odour  of  roses, 
and  boiling  at  230°  C.  It  has  a  specific  gravity  of  0-882-0-885  at 
15°  C,  and  is  freel}'  and  perfectly  soluble  both  in  strong  and  weak 
alcohol.  It  requires  to  be  kept  carefully  protected  from  the  air, 
owing  to  its  liability  to  oxidation. 

Constituents  of  Oil  of  Eucalyptus.  G.  Bouchard  at  and  M. 
Olivier 0.  {Bull,  de  la  Soc.  Chun.  [3],  ix.  429-432.)  The  oil 
of  eucalyptus  contains  aldehydes — valeraldehyde  with  a  little 
hexylaldehyde  and,  in  some  samples,  butaldeh3'de  ;  alcohols — 
mainly  ethyl  and  amyl  (mostly  inactive)  alcohols,  eucalyptol, 
and  a  Isevorotatory  substance,  C^o  Hjy,  together  with  a  dextro- 
rotatory substance  of  higher  boiling-point.  The  examination  of 
the  latter  substances  is  proceeding. 

Constituents  of  Oil  of  Eucalyptus  Globulus.  E.  Spizzichino. 
{UOrosi,xvi.  1-G.  From  Journ.  Cheiii.  Soc.)  50  kilos,  of  the  dried 
leaves  of  Euccdyptus  globulus  yield  on  distillation  about  000  grams 
of  oil.  On  prolonged  boiling  with  alcoholic  soda,  the  essence  loses 
its  characteristic  odour,  and  acquii-es  that  of  camphor,  whilst  the 
soda  solution  probably  retains  acetic  and  valeric  acids,  resulting 
from  the  hydrolysis  of  some  constituents  of  the  essence.  The  oil, 
purified  by  this  means,  boils  principally  at  170-180°;  the  fraction 
boilinff    at    170-175°,    when    treated    with    barium    oxide    and 
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fi-actionated,  gives  jmre  eucalj^ptol,  Cjy  H^g  0,  boiling  at  171- 
173°.  It  has  a  camphor-like  odour,  does  not  react  with  phenjd- 
hydrazine  or  hydroxy] amine,  and  is5  but  slightly  acted  on  by 
sodium. 

On  heating  a  mixture  of  eucalyptol  and  metanitrobenzaldehyde 
in  molec\ilar  proportion  with  a  little  dilute  sulphuric  acid, 
vigorous  action  occurs.  The  friable  mass  obtained  on  cooling, 
when  purified  by  the  method  employed  by  Bertoni  in  similar  cases 
(Abstr.  181)1,  1378),  yields  mcianitrophcnolcucalypiol methane, 
N  0^  ■  Cg  H4  •  C  H  :  Ciy  H^Q  0,  as  a  reddish  amorphous  powder  ;  it  is 
soluble  in  chloroform,  acetone,  ethylic  acetate  and  benzene,  but 
insoluble  in  water  or  light  petroleum.  On  heating,  it  softens  and 
explodes  slightly  with  evolution  of  j'ellow  vapours. 

Constituents  of  Oil  of  Ylang-Ylang.  A.  Reychler.  {Bidl.  do 
la  Soc.  Chim.  [3J,  xii.  No.  0.)  This  oil  has  a  rotatory  power  of 
["]d  =  — 20-7  and  a  specific  gravity  of  0-88G  at  15°  C.  Its  prin- 
cipal constituent  is  an  alcohol  of  the  t3'})e  of  geraniol,  having  a 
composition  represented  by  the  formula  Cjo  H^g  0. 

Constituents  of  Oil  of  Hops.  A.  C.  Chapman.  (Proc.  Chcm. 
Soc.^  No.  127.)  About  80  kilos,  of  hops,  some  of  which  had  been 
grown  in  Burgundy,  some  in  Alsace,  and  the  remainder  in  Kent 
and  Sussex,  were  submitted  to  steam  distillation  in  quantities  of 
about  1  kilo,  at  a  time. 

When  the  gi-eater  part  of  the  oil  had  been  prepared,  the  author 
was  compelled,  owing  to  pressure  of  other  work,  to  discontinue 
its  examination,  and  it  was  placed  aside  in  a  well-stoppered 
bottle,  which  it  filled;  at  the  end  of  about  10  or  11  months,  the 
remainder  of  the  oil  (about  30  c.c.)  was  prepared,  and  the  whole 
was  then  twice  steam  distilled  to  free  it  from  resin  ;  about 
140  c.c.  were  obtained.  On  submitting  the  oil  to  distillation  it 
commenced  to  boil  at  170°,  the  thermometer  rapid!}-  rising  to 
230°,  the  greater  part  distilling  over  between  230°  and  270°. 
After  several  fractionations,  finally  over  sodium,  about  40  c.c.  of 
oil  wore  obtained,  boiling  between  250°  and  201°  (uncorr.). 
Tliis  was  found,  on  examination,  to  be  a  sesquiterpene,  three 
combustions  giving  numbers  clo.sely  agreeing  with  those  required 
by  the  formula  Cj;  Kvj. 

Two  vapour  density  determinations  by  Hofmann's  method  gave 
(>'Ui  and  71,  the  vapour  density  required  by  C',3  H^,,  being  7-1. 
The  boiling-point  of  the  sesquiterpene  corrected  for  the  emergent 
mercurial  column  was  201-205°.  Its  relative  density  was 
found    to    be    0-8087    at    15°/ 15°,   and  0-8955  at  20°/2O°;   when 
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examined  in  a  tube  100  mm.  long  at  20^,  it  produced  a  rotation 
of  1°  5'  to  the  right,  corresponding  to  a  specific  rotatory  power 
of  +  1-2°. 

Its  index  of  refraction  for  the  red  hydrogen  line,  7<Ha,  was 
1"4978,  corresponding  to  a  specific  refractive  energy  of  0-555. 

Another  freshly  distilled  sample  of  hop  oil  which  was  examined 
soon  after  its  preparation  was  found  to  boil  at  much  lower  tem- 
peratures, and  consisted  of  lower  boiling-point  terpenes,  together 
with  an  oxj-genated  constituent,  and  contained  but  little  of  the 
sesquiterpene.  It  is  proposed  both  to  continue  the  study  of  the 
sesquiterpene  and  to  examine  in  detail  the  other  constituents 
of  oil  of  hops,  in  the  hope  of  gaining  some  insight  into  the 
nature  of  the  changes  which  occur  during  the  ageing  of  the 
essential  oil. 

Constituents  of  the  Oil  of  Erigeron  Canadense.  P.  W. 
Meissner.  {Amer.  Journ.  Pharm.,  1893,  420-42G.)  The 
author's  results  confirm  the  statement  that  Erigeron  oil  consists 
chiefly  of  dextrogyrated  limonene.  Pinene  is  not  found  to  be 
present.  The  principal  constituent  of  the  oil  besides  limonene 
appears  to  be  a  high  boiling  substance,  probably  aldehyde-like  in 
character,  since  it  is  readily  decomposed,  and  polymerizes.  In 
order  to  isolate  this  substance,  other  methods  than  fractional 
distillation  under  ordinary  pi-essui'e  must  be  resorted  to. 

Occurrence  of  Myrosin  in  Capparidacese  and  Tropaeolaceae.     L. 

Gui guard.  {Comptes  Rendus,  cxvii.  493,  587,  751,  and  8G1.) 
The  author  finds  that  the  caper  plant  (Capparis  spinosa)  and 
other  members  of  the  Capparidacccr.  contain  numerous  ferment 
cells  similar  to  those  observed  in  Cvucifenr,  and  that  the  re- 
actions of  the  cell  contents  are  identical  with  those  of  myrosin. 
The  ferment  exists  chiefly  in  the  flower  and  pulp  of  the  fruit. 
Capers  are  rich  in  these  ferment  cells,  and  likewise  contain  a 
glucoside,  the  decomposition  of  which  takes  place  under  the 
influence  of  the  myrosin  in  the  same  manner  as  in  Crucifcrcc. 

Myrosin  has  also  been  observed  by  the  author  in  all  the  organs 
of  plants  belonging  to  the  order  Tropcvolaccie.  It  is  localized  in 
these  in  cells  distinct  from  those  containing  the  glucoside.  Like 
in  Cruciferw  and  Capparidacece^  the  essential  oil  yielded  by 
])lants  of  this  order  does  not  pre-exist  in  them,  but  is  formed  by 
the  action  of  the  ferment  on  the  glucoside.  A  similar  ferment 
has  also  been  observed  in  various  organs  of  plants  belonging  to  the 
Limnanthaccce  and  Resedaccce. 
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Presence  of  Myrosin  in  Carica  Papaya  and  other  Species. 
L.  Guignard.  (Comptes  licnditti,  cxviii.  515.)  Carica  papaya 
and  a  number  of  other  species  of  this  genus  are  foiiud  by  the 
author  to  contain  the  ferment  myrosin,  and  also  a  ghicoside 
analogous  to  the  myronate  of  potassium  of  Cntcifcra',  with  which 
it  reacts  in  a  similar  manner  in  the  presence  of  water,  yielding 
essential  oil.  Papain  has  no  share  in  this  reaction,  and  occurs 
chiefly  in  those  organs  which  are  poorest  in  myrosin. 

The  author's  observation  respecting  the  occurrence  of  myrosin 
in  these  plants  is  of  special  interest,  as  the  Papayaccai  are  in 
no  wise  allied  to  the  Crucifcrai  or  to  the  other  orders  in  which 
this  ferment  has  hitherto  been  detected. 

Localization  of  Vegetable  Enzymes.  J.  H.  Green.  (Science 
Progress^  June,  18U4.)  In  plants,  as  in  animals,  a  process  of 
digestion  takes  place,  being  effected  bj^  the  agency  of  enzymes  or 
ferments,  which  seem  to  be  formed  entirely  with  a  view  to  the 
utilization  of  the  deposited  reserve  materials.  As  regards  the 
localization  of  the  ferment-containing  tissue,  the  ferment,  in  the 
simplest  cases  of  secretion,  is  formed  in  the  same  cell  as  its 
appropriate  reserve  material.  In  comparatively  low  vegetable 
growths,  the  enzyme  is  probably  co-terminous  with  the  cell  proto- 
plasm. In  higher  plants,  however,  more  approach  to  specialization 
is  seen,  though  even  among  these  there  are  conspicuous  cases  of  a 
very  wide  distribution,  as  in  the  case  of  diastase.  The  ferment 
and  the  glucoside  on  which  it  Morks  are  always  enclosed  in 
different  cells.  In  roots  they  are  distributed  chiefly  in  the  cortex, 
but  sparsely  in  the  wood.  The  i^ericycle  and  the  tissue  derived 
from  it  form  their  chief  seat,  the  secondary  bast  coming  next  in 
order.  They  may  also  be  found  in  the  medullary  rays  and  pith. 
In  leaves  the  secreting  cells  occur  throughout  the  mesophyll,  but 
may  be  localized  either  there,  in  the  pericyclo,  or  in  the  bast  of 
the  veins,  and*  occasionally  occur  in  the  endodennis  of  the 
bundles.  In  flowers  secreting  cells  are  contained  in  largo 
numbers  in  both  so])al3  and  petals,  but  they  are  most  numerous  in 
the  pulp  of  the  fruit,  whilst  in  seeds  they  may  occur  in  the 
embryo  and  integument,  in  the  parenchyma  of  the  cotyledons,  and 
in  the  lower  epidermis  when  the  cotyledons  become  green. 

A  Ferment  in  Penicillium  Glaucum  resembling  Emulsin.  E. 
Gerard.  (Joxni.  dr  J'/iann.  |5J,  xxviii.  11,  1-!.)  ( )n  macerating 
this  mould  with  water,  concentrating  the  resulting  solution  in  a 
vacuum,  and  precipitating  by  means  of  absolute  alcohol,  a  mixture 
of  ferments  was  obtained   whicb,  after  purification,  was  found  to 
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invert  cane-sugar,  to  convert  starch  into  sugars,  and,  in  addition, 
to  completely  hydrolyse  amygdalin  and  salicin.  With  the  former 
gliicoside  it  j^elded  hydrocyanic  acid,  essential  oil  of  bitter 
almonds  and  glucose,  while  with  the  latter  it  gave  rise  to  the 
formation  of  glucose  and  saligenin.  From  these  results  the  pre- 
sence of  a  ferment  resembling  or  identical  with  emulsin  is 
inferred. 

Presence  of  a  Diastatic  Ferment  in  Green  Leaves.  S.  N. 
Vines.  {Annals  of  Botany,  v.  409-412.)  Wortmann  attributed 
the  saccharification  of  starch  occurring  in  green  leaves  and 
stems  to  the  action  of  the  living  protoplasm,  since  he  was 
unable  to  confirm  the  presence  in  them  of  a  diastatic  ferment. 
The  author  has  reinvestigated  this  matter,  and  describes  a 
number  of  experiments  the  results  of  which  seem  to  afford  satis- 
factory proof  that  a  real  diastatic  ferment  does  exist  in  green 
leaves.     Details  of  the  experiments  are  given  in  the  paper. 

Substitution  of  Strontium  for  Calcium  as  Plant  Food.  E. 
Haselhoff.  (Landn:  Jahrb.,  xxii.  851-8G1.)  The  author's 
results  indicate  that  strontium  has  no  injurious  action  on  plants; 
that  it  is  taken  up  by  plants,  and  seems  to  take  the  place  of  lime ; 
and  that  it  replaces  lime  only  when  the  supply  of  lime  and  other 
substances  are  no  longer  adequate  for  the  wants  of  the  vegetable 
organism. 

Substitution  of  Strontium  for  Calcium  in  the  Animal  Or- 
ganism. H.  Weiske.  {Landic.  Jahrb.,  xxiii.  119-123;  Joiwn. 
Chem.  Soc,  Maj--,  1894.)  The  author  finds  that,  though  strontium 
salts  are  not  poisonous,  their  conveyance  in  the  place  of  calcium 
compounds  to  the  flesh  and  bone  of  animals  by  their  substitution 
in  the  food  cannot  be  carried  on  very  long  without  fatal  results, 
and  that,  in  a  physiological  sense,  strontium  cannot  therefore  be 
i-egarded  as  a  substitute  for  calcium  in  the  animal  organism. 

Pancreatic  Ferments.  A.  Dastre.  {Comptcs  Rendus  Soc. 
Biol.,  1893,  G48-G51.)  The  results  of  the  author's  experiments 
indicate  the  independence  of  amylopsin  and  trypsin,  the  two 
principal  ferments  occurring  in  pancreatic  juice.  Various 
hypotheses  are  suggested  as  possible  explanations. 

Action  of  Papain  as  a  Digestive  Ferment.  M.  Sit t man. 
{Miinch.  Mrd.  Wochenschr.,  xl.  548.)  The  author  reports  favourably 
on  the  digestive  action  of  papain,  and  on  its  value  as  a  remedy  in 
acute  gastritis.  He  recommends  it  to  be  administered  in  doses  of 
0-05  gram  immediately  after  each  meal.  In  his  experiments  on 
coagulated  white  of  egg  he  found  O'Ol  gram  of  papa'ia  sufficient  to 
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convert  lo  grains  of  the  former,  mixed  with  iLK)  c.c.  of  water  at  a 
temperature  of  40-45°  C,  into  an  opalescent  milky  Unid  containing 
no  unchanged  albumen  within  two  hours.  He  has  used  it  in 
neutral,  alkaline  and  faintly  acid  fluids  with  equal  success. 

Papain  and  Papain  Digestion.  G.  Sharp.  {Pharm.  Joiirn., 
3rd  series,  xxiv.  (i33-(J35.)  Commercial  papain  is  in  some  in- 
stances faintly  acid,  owing  perhaps  to  some  slight  decomposition. 
The  acidity,  however,  does  not  affect  the  activity'-  of  the  ferment. 
The  author  has  found  no  specimen  entirely  soluble,  either  in  water 
or  in  weak  alkaline  solutions.  The  insoluble  portion,  on  being 
well  washed  with  Avater,  dried,  and  treated  with  strong  nitric 
acid, dissolved,  forming  a  yellow  solution  (xantho-proteic  reaction); 
and  another  portion,  to  which  strong  nitric  acid  and  mercuric 
nitrate  (Millon's  reagent)  were  added,  gave  a  red  coloration. 
Digestion  with  active  solution  of  pepsin  for  one  hour  sliowed  no 
change.  From  its  behaviour  towards  solution  of  sodium  chloride 
and  other  observations  the  author  concludes  that  the  insoluble 
part  consists  mostly  of  dysalbumose.  The  true  nature  of  papain 
is  unknown,  but  the  commercial  article  gives  reactions  for  the 
various  albumoses,  chiefly  deutero-albumoses,  and  with  the  latter 
the  true  ferment  may  be  united.  Different  samples  vary  as  to  the 
relative  proportion  of  the  various  albumoses.  Nothing  of  the 
nature  of  a  peptone  is  present.  Leucine  and  tyrosine  may  be 
found,  but  are  of  no  special  importance.  Carpaine,  a  principle 
contained  in  Carica  Papaija,  does  not  appear  to  occur  in  Tinkler's 
papain.  "When  papain  is  added  to  coagulated  albumen,  the  various 
decomposition  products,  referred  to  below,  appear  in  infinitely 
larger  amounts  than  is  consistent  with  their  existence  in  the 
quantity  of  papain  employed  ;  hence  the  assurance  that  they  are 
the  result  of  the  action  of  the  ferment. 

The  author  has  closely  investigated  the  nature  of  papain  diges- 
tion, and  arrives  at  the  conclusion  that  the  following  products  are 
formed  in  this  process  : — 

1.  Globulose  1 

2.  Proto-albumoso     \-  traces. 

3.  Hetero-albumose  j 

4.  Deutcro-albumose,  abundant. 

5.  Dysalbumose  and  undigested  matters. 

Prpfoni'  is  cntinhj  ahscnf  auiout)  ilicsc  prod  nets. 
The  complete  absence  of  peptone  may  bo  regarded  as  the  chief 
feature  of  tliis  invcstiscation,  and  is  in  accord  with  an  observation 
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by  S,  Martin  {Ycar-Book  of  Pharmacy^  188(j,  98),  wliile  it  is  in 
direct  opposition  to  statements  published  by  A.  Wurtz,  A.  Poelil, 
E.  G.  Clayton,  J,  R.  Green,  and  others.  Full  details  as  to  the 
manner  in  which  the  author's  results  were  obtained  will  be  found 
in  the  original  paper. 

The  Action  of  Papain  on  Egg,  and  Serum  Albumen  in  Acid  and 
Alkaline  Solutions.  CI.  Sharp.  (PJiarni.  Journ. ,3rd  series,  xxW. 
757-759.)  Exception  has  been  taken  to  the  author's  previous 
results  (^preceding  abstract),  on  the  ground  that  he  experimented 
entirely  with  egg-albumen  and  not  also  with  serum-albumen,  and 
that  he  had  not  tried  the  action  of  the  ferment  in  alkaline  and 
acid  fluids.  In  the  present  research  he  carried  on  two  sets  of" 
experiments,  one  with  egg-albumen,  the  other  with  serum-albumen, 
carefully  prepared  from  meat,  all  fat  being  removed,  so  that  a 
light  amber-coloured  jelly  was  obtained.  In  each  case  papain  was 
tried  in  neutral  solution,  in  0"0384  per  cent,  hydrochloric  acid 
solution,  and  in  0'250  per  cent,  sodium  carbonate  solution,  and  in 
all  cases  one  part  of  albumen,  one-tenth  part  of  papain,  and  100 
parts  of  water  were  employed,  except,  of  course,  where  acid  or 
alkali  was  used,  in  which  case  solutions  of  these  took  the  place  of 
water.  The  temperatui'e  of  35'^  C.  usually  observed  was  employed 
in  all  cases,  and  maintained  for  some  hours.  In  no  case  was 
peptone  present,  trial  being  made  both  by  the  ammonium  sulphate 
process  and  by  dialysis. 

Egg-albumen  was  found  by  the  author  to  be  acted  upon  much 
more  readily  by  pepsin  than  by  papain ;  but  even  with  pepsin 
very  little  peptone  was  formed  under  the  most  favourable  circum- 
stances, the  greater  part  of  the  soluble  product  being  proteose. 
With  reference  to  ex]^)eriments  of  this  kind,  attention  is  called  by 
the  author  to  several  precautions  to  be  observed  in  order  to  avoid 
fallacious  results,  and  more  especially  to  the  necessity  of  thoroughly 
purifying  the  membrane  used  for  dialysis. 

The  paper  terminates  with  the  following  conclusions : — Papain 
is  a  ferment  which  acts  on  weak  proteids,  resolving  them  into 
soluble  proteids,  the  final  result  being  a  proteose;  the  peptone 
stage  is  never  reached.  Pepsin  (and  pancreatin  very  slowly)  acts 
on  the  strongest  proteids,  and  finall}^,  but  slowly  and  with  great 
difficulty  outside  the  body,  transforming  the  sparingly  soluble 
albumen  into  the  highly  soluble  peptone.  Papain  is  a  product  of 
the  vegetable  kingdom,  and  the  ferment  possibly  exists  for  the 
purpose  of  enabling  the  plant  to  break  up  vegetable  albumen 
into   soluble   albumose,   which    has   to  pass   through    the  simple 
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vascular  sj-stem  of  the  plant.  Pepsin  is  a  product  of  the  animal 
kingdom,  and  has  for  its  final  action  the  formation  of  peptone, 
which  has  to  pass  by  osmosis  through  the  animal  membrane  and 
into,  not  a  primitive  vascular  sj'Stem  like  that  of  the  plant,  but 
into  the  elaborate  circulation,  upon  which  is  dependent  for  nourish- 
ment the  complex  nervous  sj'stem  of  the  animal. 

There  are  many  points  of  interest  in  the  details  given  by  the 
author,  both  in  this  paper  and  the  one  referred  to  in  the  preceding 
abstract,  for  which  reference  should  be  made  to  the  original 
reports. 

Comparative  Digestive  Action  of  Papain  and  Pepsin.  D.  B. 
Dott.  {Pharm.  Journ.^  3rd  series,  xxiv.  758,  759.)  The  author 
describes  a  number  of  experiments,  the  results  of  which  lead  him  to 
the  following  inferences  : — Papain  has  only  a  slight  solvent  action 
on  albumen  at  the  temperature  of  the  body,  and  practically  no 
peptonizing  effect.  Pepsin,  on  the  other  hand,  possesses  in  a  high 
degree  the  power  of  dissolving  albumen,  and  is  capable  of  pepton- 
izing the  solutions.  The  higher  temperature  of  13U°  F.  (recom- 
mended in  the  official  directions  for  testing  pepsin)  increases  the 
rapidity  both  of  the  solvent  and  peptonizing  power  of  pepsin,  and 
likewise  increases  the  solvent  power  of  the  papain. 

Notes  on  Papain  Digestion.  S.  Rideal.  {Pharm.  Joia-n.,  3rd 
series,  xxiv.  845-8-47.)  The  author  refers  to  the  conflicting  nature 
of  the  statements  published  by  different  investigators  with  regard 
to  papain  digestion  and  the  products  resulting  therefrom.  To 
some  extent  the  discrepancies  alluded  to  are  attributable  to  a 
want  of  uniformity  of  the  papain  experimented  with,  and  to  varia- 
tions of  temperatui'o  employed,  but  a  more  obvious  cause  seems  to 
consist  in  the  use  of  fluids  of  different  strengths.  It  is  pointed 
out  that  the  activity  of  papain  is  i;ndoubtedly  greater  if  the 
amount  of  water  is  less  and  the  proportion  of  proteid  greater  than 
the  relative  proportions  with  which  pepsin  proves  most  active,  so 
that  parallel  experiments  conducted  with  these  two  enzymes  will 
give  different  results  from  these  causes  alone.  One  part  of  papain 
is  found  to  be  capable  of  digesting  KXJ  parts  of  wet  fibrin  or  egg 
albumen  at  the  temperature  of  the  human  body,  provided  that  the 
quantity  of  water  present  does  not  oxcood  three  times  the  weight 
of  the  proteid  used.  Siiarp,  however,  has  used  as  much  as  lU  })er 
cent,  of  the  enzyme,  and  allowed  the  digestion  to  proceed  in  a 
quantity  of  liquid  amounting  to  KXJ  times  the  weight  of  proteid. 
The  autlior  gives  an  interesting  and  detailed  account  of  a  number 
of  experiments    with   both   meat   fibrin  and  egg  albumen,  fully 
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proving  that  there  is  a  decided  difference  in  the  behaviour  of 
papain  when  the  amoiint  of  liquid  is  varied,  and  also  with 
different  ratios  of  papain  to  undigested  proteid.  In  a  weak  solu- 
tion the  digestion  does  not  appear  to  proceed  to  the  full  extent, 
and  neither  peptone  nor  deutero-albumose  is  produced  in  notable 
quantit3^  In  strong  solutions,  however,  evidence  is  readily- 
afforded  that  the  digestion  by  papain  proceeds  further  than  the 
deutero-albumose  stage,  and  that  peptone  in  appreciable  quantity 
is  produced.  In  each  set  of  experiments  the  products  of  digestion 
were  dialysed,  and  the  dialysate  subsequently  examined  for  pep- 
tone by  means  of  the  biuret  reaction  (with  copper  sulphate  and 
caustic  soda).  In  one  instance  the  presence  of  peptone  was  further 
confirmed  by  the  addition  of  nitric  acid  to  some  of  the  uudialysed 
liquid,  which  gave  a  copious  yellow  precipitate,  but  none  with  the 
same  solution  after  dialysis.  Wenz's  process  for  separating  small 
quantities  of  peptone  from  the  allied  proteids  existing  in  the 
digested  solution  was  also  tried,  and  likewise  gave  evidence  of  the 
presence  of  peptone.  The  author  prefers,  however,  to  rely  on  the 
quick  diffusion  through  a  dialyser  as  the  best  means  for  its  separa- 
tion. At  the  same  time  he  considers  that  the  determination  of 
total  nitrogen  before  and  after  treatment  with  ammonium  sulphate 
ought  to  give  useful  information  respecting  the  ratio  of  the  albu- 
moses  to  further  products  of  digestion,  and  he  intends  to  continue 
his  researches  in  this  direction. 

The  present  investigation  thus  proves  that  under  suitable  con- 
ditions peptone  is  formed  as  one  of  the  products  of  papain  diges- 
tion, and  therefore  confirms  the  opinions  expressed  on  this  subject 
by  Wurtz,  Poehl,  Clayton,  and  Green. 

Papain.  M.  Hobein.  {Pha)-7n.  Zcit.,  xxxix.  38G.)  The  author 
concludes  from  his  experiments  that  the  papain  met  with  in  trade 
[is  of  two  kinds,  the  one  active  only  in  alkaline  liquids,  while  the 
[other  one  is  active  in  acid  liquids.  The  peptonizing  action  in 
{acid  liquids  takes  place  more  readily  when  0*2  per  cent,  hydro- 
chloric acid  is  used,  and  in  such  an  acid  liquid  a  dilute  solution 
of  papain  is  more  efficient  than  a  stronger  solution.  The  effect 
produced  is  lessened  when  the  amount  of  acid  is  increased  or 
reduced,  and  it  is  increased  by  a  rise  of  temperature  to  about 
G0°  C.  In  alkaline  liquids  the  action  is  still  more  effectual,  and 
the  strength  most  favourable  to  it  corresponds  with  Ol  per  cent, 
of  caustic  soda.  In  a  solution  of  sodium  carbonate  of  equivalent 
strength  there  is  very  little  action,  especially  upon  fibrin.  Judging 
from  experiments  made  with  papayotin,  prepared  from  the  fresh 
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juice  of  Ccirica  papaya^  it  is  inferred  that  tliose  preparations 
whicli  act  only  in  alkaline  liquids  contain  pure  papayotin,  and 
that  those  which  are  active  in  acid  liquids  are  naixed  with  pepsin. 
This  view,  however,  is  opposed  to  the  observations  of  AVillmack, 
Hansen,  and  other  investigators,  who  have  all  confirmed  the  action 
of  the  plant  juice  in  acid  liquids.  It  remains  for  further  in- 
vestigation to  ascertain  a  satisfactory  means  of  detecting  the 
]n-esence  of  pepsin,  and  of  deciding  the  question  whether  the 
papain  preparations  Avhich  are  active  in  acid  liquids  really  con- 
tain an  admixture  of  pepsin,  or  whether  the  juice  of  the  plant 
contains  various  ferments  which  act  differently. 

Note  on  the  So-called  "Artificial  Diastase."  J.  Y.  Egoroff . 
(Joiini.  liuss.  Chctn.  Soc.^  xxv.  83-8(i.)  The  author  has  experi- 
mented with  gluten  solutions  containing  0'2  per  cent,  of  potassium 
phosjjhate  (KoHPOj)  andU'i  per  cent,  of  acetic  acid  respectively, 
and  arrives  at  the  conclusion  that  the  greater  power  possessed  by 
these  over  ordinary  aqueous  solutions  is  not  due  to  any  further 
formation  of  diastase  or  an}^  similar  ferment,  but  })robably  to  the 
development  of  a  bacterium  ca[vable  of  effecting  this  fermentation. 

This  view  is  confirmed  by  N.  Lubavin  {Joiirn.  J,'hss.  Chcm. 
,Soc.,  xxv.  8(;-f )(.)). 

Influence  of  Tea  and  Coff'ee  on  Digestion.  C.  Schultz-Schult- 
zcnstein.  {Zvitschr.fUy  ])hysiol.  C'lwiJi.^  xviii.  1.31,  l.'}2.)  The 
experiments  described  show  that  infusions  of  tea  and  coffee,  when 
mixed  with  an  artificial  gastric  digestion  in  amounts  approximately 
equal  to  that  which  woiild  occur  in  the  stomach  after  a  meal 
accompanied  by  tea  or  coffee,  impede  digestion.  The  amount 
digested  without  such  addition  being  94  per  cent.,  that  in  the 
.•specimens  mixed  with  tea  and  coffee  varied  from  (Jl  to  (iS  per 
cent. 

Influence  of  Chloroform  on  Artificial  Gastric  Digestion.  M. 
Dubs.  ( IVrcAou-'.y  Archie,  cxxxlv.  511t-54t>.)  The  author's  ex- 
jieriments  were  undertaken  with  the  object  of  testing  the  accuracy 
of  E.  Salkowski's  statement  that  chloroform,  though  possessing  the 
power  of  killing  organized  ferments,  exercises  no  disturbing  effect 
on  the  action  of  digestive  and  other  purely  chemical  ferments. 
This  view  had  been  already  called  in  question  by  Bertcls,  who 
found  that  under  certain  circumstances  chloroform  impairs  the 
activity  of  pepsin  in  artificial  digestion  mixtures.  The  results  of 
the  author's  exjioriments  lead  to  the  following  conclusions:  — 
Chloi'oform,  in  small  (juantity,  increases  the  activity  of  j)cpsin  in 
acid    solutions,  but  hinders  it  when   used    in  larger  proj)ortion, 
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owing,  as  it  appears,  to  the  fact  tliat  the  presence  of  chloroform  in 
larger  quantities  causes  precipitation  of  the  pepsin.  The  same 
holds  true  for  hydrochloric  acid  extracts  of  the  gastric  mucous 
membi'ane,  except  that  a  greater  concentration  of  chloroform  (U"G 
to  0'7  per  cent.)  is  necessary  to  produce  the  impeding  effect  on 
the  fermentative  action.  This  difference  is  accounted  for  by 
the  presence  of  proteid  matter  in  the  extracts  of  the  mucous 
membrane. 

Presence  of  Potassium  Sulphocyanide  in  the  Stomach.  Ct. 
Kelling.  {ZeitscJir.  fur  physiol.  C/iem.,  xviii.  397-408.) 
Potassiiim  sulphocyanide  has  been  recognised  by  the  author  in 
the  contents  of  the  stomach,  and  its  occun-ence  therein  is  accounted 
for  by  the  supposition  that  it  emanates  from  the  swallowed  saliva. 
It  is  pointed  out  that  the  presence  of  this  salt  is  a  source  of  error 
in  Uli'elmann's  reaction  for  lactic  acid. 

Changes  of  Arsenious  Acid  in  the  Organism.  D.  Vitali. 
(L'Orosi,  xvi.  73-87.)  Arsenious  acid  is  converted  by  the  organ- 
ism into  arsenic  acid,  which  is  eliminated  with  the  urine  in  a 
^;tate  of  organic  combination.  Neither  arsenious  nor  arsenic  acid 
combines  with  albumen  to  form  albuminates.  In  the  author's 
opinion  arsenic  can  replace  phosphorus  in  lecithin. 

ProteSids  of  Milk.  M.  Arthus.  (Arch,  de  Physiol,  ISOS,  G13- 
<J77.)  Milk  is  shown  by  the  author  to  contain  a  lactalbumen  and 
lactoglobulin,  which  differ  from  case'inogen  in  being  coagulable 
by  heat.  Details  of  experiments  will  be  found  in  the  original 
paper. 

Phosphorus  and  Sulphur  in  Casein.  A.  Bechamp.  {Comptcs 
Rcndus,  cxvii.  1085-1088.)  Phosphorus  and  sulphur  are  essential 
constituents  of  casein,  and  exist  in  it  in  organic  combination.  The 
nmount  of  the  former  in  different  samples  of  carefully  purified 
casein  was  found  to  be  0-74  to  0-70  per  cent.,  and  that  of  the  sul- 
phur 0*04  to  0  04G  per  cent.  In  order  to  estimate  these  elements 
in  casein,  a  known  weight  of  the  dried  substance  is  mixed  with  a 
standard  solution  of  bismuth  nitrate,  evaporated  to  dryness,  dried 
at  110°,  and  afterwards  heated  to  dull  redness.  The  difference 
between  the  total  weight  of  the  residue  and  the  weight  of  the 
bismuth  oxide  gives  the  weight  of  the  sulphuric  and  phosphoric 
acids. 

Albumose.  H.  Schrii  ttei-.  (il/o?za<s/<e/i5t',  xi v.  612-623.  From 
Jonrn.  Chem.  Soc.)  The  author  has  prepared  from  Witte's  commer- 
cial peptone  an  albumose,  which  is  soluble  in  and  crystallizes  from 
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alcohol,  is  practically  ashless,  and  furnishes  a  hydrochloride  of  con- 
stant composition.  The  method  employed  is  as  follows  : — The  pep- 
tone is  boiled  with  absolute  methylic  alcohol  in  a  reflux  apparatus, 
by  which  soluble  impurities  are  removed.  The  residue  is  dissolved 
in  water  containing  sulphuric  acid,  and  is  treated  with  zinc  dust 
and  sulphuric  acid,  the  latter  being  added  a  little  at  a  time.  After 
remaining  several  daj's,  and  being  warmed  for  four  hours  in  a 
water-bath,  the  solution  is  filtered,  the  sulphuric  acid  removed  by 
excess  of  baryta,  the  clear  solution  saturated  with  carbonic  anhy- 
dride, concentrated,  again  filtered,  and  eventually  evaporated  to 
dryness  in  a  vacuum  over  sulphuric  acid.  The  residue  is  ex- 
hausted with  hot  methylic  alcohol,  the  extract  concentrated,  and 
the  albuniose  precipitated  with  absolute  ether.  In  order  to 
obtain  an  ashless  preparation,  the  albumose  is  subjected  to  treat- 
ment by  Paal's  process.  The  albumose  dissolves  readily  in  water 
and  methylic  alcohol ;  is  sparingly  soluble  in  cold  alcohol ;  gives 
the  biuret  reaction  characteristic  of  albumoses  and  peptones  ;  is 
precipitated  by  tannin,  mei'curic  chloride,  ammonium  sulphate,  and 
sodium  chloride  ;  and  contains,  after  allowing  for  0'22-05  per 
cent,  of  ash,  C  50-5-51-3,  H  6-4-70,  N  lG-5-17-1,  S  I'l  per 
cent.  The  hydrochloride  contains  C  47-2-48;5,  H  G-5-7-3,  N 
14-G-14-7,  S  00  ri,  HCl  10-5-11-0  per  cent.  The  molecular 
weight  of  the  albumose,  as  determined  by  Raoult's  method,  in 
aqueous  solution,  was  found  to  be  between  587  and  714;  whereas, 
if  it  be  su])i)0sed  that  the  molecule  contains  at  least  1  atom  of 
sulphur,  the  molecular  weight,  as  deduced  from  analysis  above, 
cannot  be  les^s  than  2,0' M).  In  behaviour  and  composition  the  sub- 
stance closely  resembles  the  protalbumose  described  in  Jkihtcin's 
JIandlmch,  3,  1304.  On  benzoylation,  the  albumose  gives  two 
products,  of  which  one  (C  00  8,  H  frS-G-O,  N  12-G-12-8,  S  0-9 
per  cent.)  is  crystalline,  insoluble  in  alcohol,  and  yields  on  liydro- 
lysis  irj-7  per  cant,  of  benzoic  acid;  and  the  other  (C  5i)-3-59-I>, 
H  G-l-G-4,  N  12-3-1  li)  per  cent.)  is  soluble  in  cold  alcohol,  con- 
tains apparently  no  sulphur,  and  yields  on  hydrolyt-is  17-5-18'6 
per  cent,  of  benzoic  acid. 

Ovomucoid.  C.  T.  Miirner.  {Xcifschr.  fiir  physiol.  i'hou., 
xviii.  525-532.)  The  body  described  by  tlio  author  under  this 
name  is  a  proteid-like  substance  obtained  from  white  of  egg 
after  the  removal  of  albumen  and  globulin,  and  ajjpears  to  be 
identical  with  Noumeister's  i)seudo])optone.  It  contains  12  G.")  ])er 
cent,  of  nitrogen.  When  boiled  with  dilute  hydrochloric  acid  it 
yields  a  reducing  substance. 
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Synthesis  of  Haemoglobins.  H.  Bertin-Sans  and  J.  Moi- 
tessiei-.  {Hull,  ile  la  Soc.  Chini.  [B],  ix.  721.)  Haemoglobins  have 
been  formed  by  combining  h?ematins  and  proteid  substances 
obtained  from  the  blood  of  sheep  and  fowls,  both  when  the  two 
constituents  have  been  obtained  from  the  blood  of  one  animal 
species,  and  when  each  constituent  has  had  its  origin  in  a  different 
one  of  the  three  sources — cattle,  sheep,  and  fowls. 

Episarkine.  G.  Salomon.,  (Zcitsc/n-.  fur  pJnjsiol.  Chein.^ 
xviii.  207-212.)  This  name  is  applied  by  the  author  to  a  new 
xanthine-like  compound  isolated  by  him  from  urine.  It  had  been 
observed  by  him  on  several  occasions  in  the  urine  of  leucsemic 
patients  and  in  that  of  pigs  and  oxen.  The  body  in  question  is 
still  under  examination,  and  further  details  are  promised. 

Constitution  of  Hypoxanthine  and  Adenine.  M.  Kr tiger. 
{Bcr.  der  deutscli.  chcm.  Ges.,  xxvi.  1014-1!;)22;  Journ.  Chem. 
Soc,  December,  1803.)  From  analogy  with  uric  acid  and  xan- 
thine, one  of  the  following  formulae  is  deduced  for  hypoxanthine, 

NH-CH:C-NH  N— CH-C-NH 

I  I  >C0  or    [j  I  >C0,  that  of  adenine 

CH:N — C; — N"  CH-NH-C^N 

being  obtained  from  these  by  replacing  0  by  N  H.  Either  of 
these  two  formiil?e  also  explains  the  following  facts,  recently 
observed  by  the  author.  Bromoh3'poxanthine  forms  a  tetrabromo- 
additive  compound ;  and,  when  oxidized  with  hydrochloric  acid 
and  potassium  chlorate,  yields  carbamide  and  mesoxalylcarbamide. 
Dimethylhypoxanthine  represents  the  maximum  of  substitution  (of 
methyl  for  hydrogen),  and,  when  hydrolyzed  with  dilute  sulphuric 
acid,  yields  methylamine  and  methylamidoacetic  acid. 

Choline,  Neurine,  and  Allied  Compounds.  E.  Schmidt.  {Pharm. 
Journ.,  from  Annalvn  der  Choiitc,  vol.  cclxvii.)  On  comparing 
the  chemical  constitution  of  trimethylamine  derivatives  with  their 
physiological  action,  it  is  evident  that  apparently  slight  chemical 
differences  are  accompanied  by  essential  differences  in  their  action 
upon  the  animal  organism.  Thus  choline,  C5HJ5NO2,  and  be- 
taine,  C^HisNOy,  are  comparatively  innocuous,  while  muscarine, 
C5HJ5NO3,  and  neurine,  C- Hjg  N  O3,  are  intensely  poisonous. 

Choline  and  betaine  bear  the  same  relation  to  each  other  as  a 
primary  alcohol  to  the  corresponding  monobasic  acid.  Muscarine, 
an  intermediate  product  of  the  oxidation  of  choline,  has  properties 
which  place  it  between  choline  and  betaine  as  an  aldehyde,  while 
neurine  differs  from  choline  only  by  containing  one  molecule  less 
of  H.,0. 


80  YEAIJ-BOOK    OF    THAHMACY. 

Choline.  Betaiue. 

(C  H3)3  •  N  •  C  H.,  -  C  H.>  •  0  H        (C  H3Y.  •  N  •  C  H.,  -  C  0  •  0  H 

I  '  '  "     I  ' 

0  H.  0  H. 

Muscarine.  Neuriue. 

(CH3)3-N-CH2-CH(OH),  (CH3)3-N-CH-CH2 

I  1 

OH.  OH. 

If  muscarine  is  i-ealh'  an  aldehyde,  the  toxic  character  of  that 
base  would  appear  to  be  due  to  the  presence  of  the  aldehyde  group 

—  C  H2  —  C  0  H,  or  the  group  —  C  H\,  —  C  H  (0  H)^,  since  the  groups 
-CHo-CHg-OH  and  -CH^-CO'OH,  in  combination  with 
trimethj'lamine,  have  no  direct  poisonous  action.  In  the  case  of 
neurine,  on  the  contrary,  it  is  probable  that  the  poisonous  action 
may  be  connected  with  the  double  linking  in   the  vinyl  group 

—  CH  =  CH2.  And  if  that  idea  be  correct,  it  might  be  expected 
that  a  corresponding  trimethylamine  derivative  with  a  triple 
linking — an  aceteuyl-trimethyl  ammonium  hydroxide — 

(CH3)3-X-C  =  CH 

i 
OH 

should  have  a  similar  or  even  a  stronger  toxic  action. 

In  order  to  test  this  inference,  the  acetenyl  compouml  Avas  pre- 
pared. Its  physiological  action  has  been  tried  bj-  Professor  Hans 
Meyer,  and  it  proves  to  be  a  very  powerful  poison,  acting  even 
more  energetically  than  neurine. 

The  material  taken  as  the  starting-[)oint  in  these  experiments 
was  the  trimethylamine-eth3'lene  bromide,  Br  N  (Me)3  •  Co  H,  Br, 
obtained  by  A.  W.  Hofinann  by  combining  ethjdene  bromide  Avith 
trimethylamine.  When  treated  with  moist  silver  oxide  both 
bromine  atoms  ai*e  separated,  the  one  combined  with  carbon  being 
oliminatcd  as  h3-drobromic  acid,  and  conscqiieutly  giving  rise  to  a 
double  linkage  of  the  carbon  atoms  so  as  to  form  trimetliyl- vinyl 
ammonium  hydroxyd  or  neurine.  By  the  action  of  bromine  upon 
the  bromide  of  this  base  the  double  linkage  of  the  carbon  atoms  is 
broken,  and  a  compound  formed  which  may  be  described  as  dibrom- 
ctliyl-trimctliyl  ammonium  bromide,  Br  N  Mcy  •  0  11  Br-  C  PL,  Br. 
By  the  treatment  of  this  product  with  alcoholic  potash  hydro- 
bromic  acid  is  eliminated,  and  the  double  linkage  of  the  carbon 
atoms  is  restored,  monobrom-vinyl-trimethyl  ammonium  bromide, 
I'r  X  M  •;.  Oil  — C  11  Br,  being  formed.     By  further  reaction  with 
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alcoholic  potasli  hydrobromic  acid  was  again  eliminated,  resulting 
in  a  triple  linkage  of  the  carbon  atoms  and  the  formation  of 
aceten3d-trimethyl  ammonium,' 0  H  *  N  Me3  '  C^C  H,  as  shown  by 
the  following  equation  : — 

BrNMe,-CH:=Br  )  (  OH -NMea'CC^H 

2KH0  J  )  2KBr  +  H2  0. 

Extending  the  inquiry  as  to  the  phj'siological  action  of  these 
■compounds,  it  appeai-ed  of  interest  to  obtain  a  knowledge  of  the 
homologues  of  neurine,  and  in  the  first  instance  allyl-trimethyl 
ammonium  hydroxide,  CcH^jNO,  has  been  studied  by  Weiss  and 
Partheil,  the  constitution  of  which  is  shown  by  the  following  for- 
mula : — 

(CH3\3-N-CH..-CH  =  CH2 

I  ' 

OH. 

This  body  was  prepared  by  the  reaction  of  allyl  chloride, 
0. H3CI,  with  an  alcoholic  solution  of  trimethylamine,  N(CH3);., 
heated  together  for  six  hours  in  a  sealed  tube.  The  chloride  thus 
■obtained  was  very  hygroscopic ;  its  platinum  .salt  was  readilj' 
soluble  in  water,  and  crystallizable.  Contrary  to  expectation,  its 
physiological  action  was  found  to  be  quite  diiferent  from  that  of 
neurine  or  of  the  acetenyl  base  above  mentioned,  being,  in  fact,  a 
•comparatively  non-poisonous  substance. 

It  has  not  been  possible  to  obtain  from  this  alljd  compound 
a  derivative  corresponding  to  acetenyl-trimethyl-ammoniura  hy- 
<iroxide.  The  product  obtained  had  not  very  marked  toxic  charac- 
ters, and  its  probable  constitution  is  represented  by  the  formula — 

C  H 
Me3-N-CH<'|| 
1  ^CH. 

OH 

Further  investigations  of  tlie  compounds  obtainable  by  similar 
reactions  are  being  carried  out  by  the  author  and  his  pupils. 
From  the  relations  existing  between  the  chemical  and  physio- 
logical characters  of  choline,  betaine,  and  muscarine,  it  is  of  in- 
terest to  ascertain  in  regard  to  their  physiological  action  what  is 
the  influence  exercised  by  the  position  and  the  number  of  the 
hydroxyl  groups  in  the  derivatives  of  trimethylamine.  This  has 
been  attempted  in  reference  to — 
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Choline  and  Isoclioline. 

Me3  •  N  •  C  H,- C  Ho  •  0  H  Meg  •  N  ■  C  H  (0  H)- C  H3 

I  '  "  I 

CH.  CH. 

Muscarine  and  Isomuscarine. 

Me,  •  X  •  C H..-CH(OH).,  Me  •  N •  CH(0 H)-C  Ho  •  0 H 

I  "  "  I 

0  H  OH. 

It  has  not  hitherto  been  possible  to  obtain  isocholine  ;  but  the 
preparation  of  isomuscarine  or  oxycholine  has  not  been  attended 
with  any  great  difficulty.  It  appears  from  the  experiments 
carried  out  by  Meyer  that  the  physiological  effects  of  this  latter 
body  show  that  the  product  obtained  from  choline  by  the  intro- 
duction of  a  hydroxjd  group  in  the  a  position  has  a  powerful  toxic 
character,  but  that  its  action  is  essentially  different  from  that  of 
muscarine,  in  which  the  second  hydroxyl  group  is  apparentl}'  in 
the  (3  position. 

Ptomaines.  A.  Garcia.  {Zeitschr.  filr  pJnjsioI.  Chnn.,  xvii. 
543-595;  Joaru.  Clum.  Soc,  September,  1898.)  In  putrefying 
mixtures  of  horseflesh  and  pancreas,  hexamethylenediamine, 
CgHjgNo,  occurs  in  addition  to  the  diamines  alread}-  described. 

Ptomaines  may  be  best  estimated  by  Baumann's  benzoic 
chloride  method.  In  mixtures,  the  presence  of  sugar  reduces  the 
formation  of  diamines  to  about  half;  the  same  diamines  are,  how- 
ever, formed. 

The  production  of  putrescine,  cadaverine,  and  hexamethylene- 
diamine is  an  early  phenomenon  in  such  putrefying  mixtures  at 
a  favourable  temperature;  it  reaches  its  highest  point  within 
about  three  days,  and  they  are  produced  in  the  same  proportion 
throughout.  In  cystinuria  tetramethylenediamine  only  is  pro- 
duced in  the  later  stages.  Feeding  on  cheese  causes  an  increase, 
on  carbohydrate  ft  diminution,  in  diamine  production.  Infection 
of  nutritive  media  with  the  fteces  of  such  patients  causes  the 
appearance  of  ptomaines.  In  media  not  so  infected,  exclusion  of 
air  hinders  the  formation  of  diamines  during  the  first  few  days. 

A  New  Ptomaine.  C,  Lepierre.  {Cnmpfcs  Jicndjis,  cxviii. 
470.)  The  ptomaine  in  question  was  obtained  from  a  cheese 
undergoing  decomposition,  and  has  a  composition  answering  to  the 
formula  C„;  H^,i  N^  Oj.  It  is  described  as  a  crystalline,  bitter, 
odourless  solid,  slightly  soluble  in  water  and  readily  so  in  alcohol, 
forming  crystallizable  .salts  and  having  a  rotatory  ])ower  in 
a<picous  .solution  of  [a]y=  +ll-3°.     Solutions  of  its  salts  are  not 
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precipitated  by  tannin,  but   form  precipitates  with  most  of  the 
other  alkaloid  reagents.     It  is  stated  to  possess  toxic  properties. 

A  Ptomaine  from  the  Urine  of  Cancer  Patients.  A.  B.  Griffiths. 
{Comptcs  Rendus,  cxviii.  1350.)  The  author  has  isolated  from  the 
urine  of  cancer  patients  a  highly  toxic  ptomaine  of  the  formula 
Cj^HjNOj,  which  does  not  occur  in  normal  urine.  It  crystallizes 
in  colourless  delicate  needles,  which  are  soluble  in  water,  alkaline 
to  test-paper,  and  forms  salts  with  acids  and  precipitates  with  the 
usual  alkaloid  reagents.  The  precipitates  pi'oduced  with  Nessler's 
solution  and  phosphomolybdic  acid  are  brown,  that  with  phospho- 
tungstic  acid  yellow,  and  that  with  mercuric  chloride  grey. 
With  silver  nitrate  it  produces  a  characteristic  red  precipitate. 
The  name  "cancerine  "  is  proposed  for  this  body. 

Cause  of  the  Characteristic  Odour  of  Urine  after  eating  Aspa- 
ragus. M.  Crouzel.  {PJiarm.  Ccntralhallc,  xxxv.  217.)  The 
well-known  peculiar  odour  of  urine  always  noticed  after  eating 
asparagus  is  attributed  by  the  author  to  a  volatile  oil  which  can 
be  extracted  from  such  urine  and  also  direct  from  asparagus. 

Chlorine  Compounds  in  Urine.  A.  Berlioz  and  E.  Lepinois. 
(Jouvn.  dc  Pharm.,  xxix.  288-296.)  The  authors  point  out  that 
urine  contains  organic  chlorine  compounds  as  well  as  mineral 
chlorides,  and  that  this  fact  should  be  taken  into  consideration  in 
determining  the  variations  in  the  amount  of  chlorine  in  healthy 
and  pathological  urines. 

A  Sensitive  Test  for  Albumen  in  Urine.  E.  Spiegler.  {Chcm. 
Cent)'.,  1893,  i.  368.)  The  author  has  previously  published  a  verj^ 
delicate  test  for  albumen  (see  Ycar-Book  of  Pharmacy,  1892-94), 
and  now  recommends  a  slight  modification  in  the  mode  of  pre- 
paring the  reagent,  consisting  in  the  substitution  of  glycerin  for 
sugar.  The  test  will  admit  of  the  detection  of  1  part  of  albumen 
in  250,000  parts  of  urine.  Iodides  interfere  with  the  reaction,  but 
bromides  do  not. 

The  Ferrocyanide  Test  for  Albumen  in  Urine.  J.  P.  Karplus. 
{Chem.  Cent):,  1893,  ii.  496.)  The  yellow  coloration  occasionally 
observed  when  testing  u.rine  for  albumen  by  means  of  potassium 
ferrocyanide  in  the  presence  of  acetic  acid  is  shown  by  the  author 
to  be  due  to  nitrites,  which,  though  not  occurring  in  fresh  urine, 
can  be  frequently  detected  in  this  liquid  after  it  has  been  kept 
for  more  than  twenty-four  hours.  It  is  considered  probable  that 
these  nitrites  are  formed  from  nitrates  by  the  action  of  a  bac- 
terium. 
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When  nitrites  occur  in  the  urine  of  patients  taking  iodides, 
free  iodine  has  been  observed  to  be  present  at  the  same  time. 

Detection  of  Nitrites  in  Urine.  A.  Jolles.  {Zcitschr.  filr  anahjt . 
Chem.,  xxxii.  702-700.)  The  author  does  not  consider  the  usual 
test  for  nitrites  with  potassium  iodide  and  starch  as  sufficiently 
delicate  for  the  detection  of  minute  traces  in  urine,  owing  to  the 
ab.soi'ption  of  iodine  by  normal  and  pathological  constituents  of 
the  latter.  He  therefore  prefers  to  rely  on  the  reaction  with 
sulphanilic  acid  and  a-naphthylamine  or  on  Schiiffcr's  reaction. 

The  urine  is  first  decolorized  by  warming  to  40°  and  shaking 
with  a  small  quantity  of  animal  charcoal.  lUO  c.c.  are  then  placed 
in  a  stoppered  cylinder,  acidified  with  sulphuric  acid,  then  treated 
with  1  c.c.  of  sulphanilic  acid,  and,  after  a  few  minutes,  with  1  c.c. 
of  a-naphthylamine.  The  cylinder  is  then  stoppei"ed  air-tight  and 
allowed  to  stand,  when  the  characteristic  rose-red  colour  will 
develop  more  or  less  quickly  according  to  the  quantity  of  nitrite 
present. 

In  order  to  fipply  Schiiffer's  test,  3  c.c.  of  the  decolorized  iirine 
ai'e  mixed  in  a  test-tube  with  an  equal  volume  of  10  per  cent, 
acetic  acid  and  2  drops  of  solution  of  potassium  ferrocyanide 
(1  in  20).  The  presence  of  nitrites  is  then  indicated  by  the 
production  of  a  yellow  coloration  due  to  the  formation  of  ferri- 
cj'anide. 

Test  for  Glucose.  A.  Jaworowsky.  {PJiarm.  J'o.sf,  1803, 
549.)  On  boiling  about  4  c.c.  of  a  solution  of  glucose  with  0*12 
gram  of  iodic  acid  and  0*4  gram  of  sodium  hydrate  for  one  minute, 
allowing  to  cool,  then  acidifying  with  dilute  hydrochloric  acid, 
and  carefully  pouring  ammonium  hydrate  down  the  side  of  the 
inclined  test-tube  so  as  to  form  a  separate  stratum,  a  dark-coloured 
pi'ecipitate  of  iodide  of  nitrogen  is  produced  at  the  line  of  contact 
between  the  two  layers  of  liquid.  This  test  is  stated  to  be 
characteristic  for  glucose,  and  to  be  unaftected  by  ketones  and 
aldehydes  in  general.  It  is  also  recommended  for  the  examina- 
tion of  urine,  as  none  of  the  normal  constituents  of  the  latter 
produce  the  reaction. 

Detection  and  Estimation  of  Sugar  in  Urine  hy  Means  of 
Methylene-Blue.  N.  Wonder.  (Joiim.  C/tcm.  >i(>e.,  (vom  C/icni. 
Centr.^  181)3,070.)  Ihl  observed  that  metliylene-bkie  is  decolorized 
by  reduction  to  the  leuco-compound,  by  invert-sugar,  dextrose, 
dextrin,  etc.,  whilst  it  is  not  acted  on  by  cane-sugar.  Urea,  uric 
acid,  and  tlie  inorganic  salts  in  urine  are  without  action  on 
methyleno-bluo  ;  creatinine  decolorizes  it  with  tolerable  rapidity, 
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creatine  after  boiling  for  some  time,  and  albumen  when  it  is 
present  to  the  extent  of  some  tenths  of  a  per  cent.  Animal  gum 
and  glycuronic  acid  may  also  decolorize  methylene-blue ;  con- 
centrated alkalies  decolorize  it  rapidly  with  separation  of  the  free 
base,  but  dilute  alkalies  do  not  produce  any  effect.  All  normal 
urines  in  the  undiluted  state  decolorize  alkaline  methylene-blue 
solutions  on  heating ;  1  c.c.  normal  undiluted  urine  decolorizes 
1  c.c.  of  methylene-blue  solution  (1 :  1,000).  To  decolorize  the  same 
amount  of  methylene-blue,  about  4'5  c.c.  of  10  times  dilated  normal 
urine  are  required,  whilst  1  c.c.  of  a  similar]}^  diluted  diabetic 
urine,  containing  0"5  per  cent,  of  sugar,  is  sufficient  to  produce  the 
same  effect.  In  order  to  detect  the  presence  of  sugar  in  urine, 
the  following  method  is  adopted  : — 5  or  10  c.c.  of  the  urine  is 
diluted  to  10  times  its  volume;  1  c.c.  of  this  solution  is  then 
treated  with  1  c.c.  of  aqueous  methylene-blue  solution  (1 :  1,000) 
and  1  c.c.  of  normal  potash,  diluted  with  about  2  c.c.  of  water, 
and  boiled  over  a  naked  flame  for  a  minute.  In  the  presence  of 
0'5  per  cent,  of  sugar,  total  decolorization  takes  place.  If  the 
coloration  remains,  the  urine  may  be  considered  as  not  diabetic. 
Quantitative  experiments  showed  that  1  mol.  of  methylene-blue  is 
reduced  by  1  mol.  of  dextrose.  1  c.c.  of  methylene-blue  solution, 
1  :  1,000  =  0-001  gi*am  methylene-blue,  would  be  reduced  b}^  0"00v> 
gram  of  dextrose.  '  The  decolorizing  power  of  a  normal  urine, 
therefore,  corresponds  with  that  of  a  O'll  per  cent,  solution  of 
dextrose.  If  p  is  the  percentage  of  sugar  in  the  urine  which  has 
to  be  determined,  v  the  dilution  factor,  c  the  number  of  c.c.  of  the 
methylene-blue  solution  required,  then  jj  =  0-05  v!c. 

Tlie  determination  of  sugar  in  urine  is  carried  out  in  the  follow- 
ing manner  : — If  sugar  is  found  by  the  qualitative  test,  the  urine 
is  diluted  according  to  its  specific  gravity. 

Sp.gr.       .     .     1-017-1-025         1-025-1-030         1-030-1-038 

(50  times).  (100  times).         (2(_)0  times). 

The  volume  of  the  diluted  urine  Avhich  is  required  to  exactly 
decolorize  O'OOl  gram  of  methylene-blue  is  then  determined,  several 
titrations  being  made.  1  c.c.  of  methylene-blue  solution  and  1  c.c. 
of  normal  potash  are  put  into  a  test-tube,  and  the  urine  run  in 
gradually  from  a  burette,  the  liquid  being  boiled  once  or  twice. 
This  process  is  repeated  until  the  exact  amount  of  urine  required 
has  been  found.  The  results  obtained  by  the  author  fall  between 
those  given  by  the  polarization  method  and  by  the  reduction  of 
Fehling's  solution.     Owing  to  the  great  dilution  of  the  urine,  the 
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disturbing  influence  of  the  other  constituents  of  urine  which  are 
capable  of  reducing  methylene-bhie  is  scarcely  perceptible. 

Test  for  Glucose  in  Urine.  B.  Bizzari.  (Pharm.  Post,  1894, 
35.)  Small  strips  of  a  pure  woollen  fabric  are  impregnated  with 
an  aqueous  10  per  cent,  solution  of  stannous  chloride  and  dried 
at  a  moderate  temperature.  A  few  drops  of  the  urine  to  be  tested 
are  placed  on  such  a  strip  and  dried  up  at  a  gentle  heat,  when 
the  presence  of  sugar  will  be  indicated  by  the  production  of  a 
dark  stain,  which  varies  in  depth  with  the  proportion  of  sugar 
present. 

Estimation  of  Urobilin  in  Urine.  A.  Studensk3\  {Cliem. 
Centr.,  1893,  ii.  (JOB.)  2<)  c.c.  of  urine  are  treated  with  one-tenth 
A'olume  of  saturated  copper  sulphate  solution,  then  saturated  with 
crystallized  ammonium  sulphate,  and  mixed  with  1(»  c.c.  of  chloro- 
form. The  mixture  is  shaken  for  some  minutes,  and  as  soon  as  a 
copper-red  layer  of  chloroform  solution  has  settled,  a  portion  of  it  is 
removed  by  a  separating  funnel,  placed  in  a  test-tube,  and  compared 
with  a  standard  solution  of  urobilin  in  chloroform.  This  solution 
is  prepared  ])y  extracting  a  considerable  amount  of  urine  which 
contains  much  urobilin  in  the  manner  described,  evaporating  the 
chloroform  solution  to  dryness,  washing  with  ether,  and  weighing 
the  residue.  A  series  of  solutions  is  then  made  up  from  this 
residue,  and  these  may  be  preserved  even  as  long  as  two  months 
if  kept  in  the  dark  in  closed  vessels  and  covered  bj^  a  layer  of 
saturated  solution  of  ammonium  sulphate. 

Detection  of  Chloroform  in  Urine  after  its  Administration  by 
Inhalation.  P.  Vitali.  {L'Orosi,  xvi.  L!i»!»  H04.)  After  chloro- 
form has  been  administered  b}-  inhalation,  very  minute  traces  of 
it  pass  into  the  urine,  and  can  be  detected  therein  by  the  follow- 
ing delicate  test: — A  current  of  pure  hydrogen  is  passed  through 
the  urine,  and  the  chloroform  vapour  thus  carried  otf  is  recognised 
by  burning  the  hydrogen  gas  and  allowing  the  flame  to  pla}'  on  a 
piece  of  fine  brass  gauze.  The  wire  thus  assumes  a  bluish-white 
colour,  and  on  dissolving  the  products  of  combustion  from  the 
gauze  by  ammonia  a  slight  bluish  coloration  is  obtained,  and  the 
solution  is  found  to  contain  chlorine.  Under  any  circumstances 
the  amount  of  chloroform  occurring  in  the  urine  under  these 
conditions  is  exceedingly  small,  and  in  some  cases  none  can  bo 
<lctccted. 

Detection  of  Mercury  in  Urine.  S.  Bondz^-nski.  {Zeitschr. 
filr  fniah/f.  C/icni.,  xxxii.  iJO'J,  .'{((.'J.)  The  author  ])oints  out  tliat 
the  use  of  zinc  pow<lor  in  Ludwig's  method    involves  a  possible 


CHEMISTRY.  07 

source  of  error  on  account  of  the  presence  therein  of  cadmium, 
■which  may  form  a  mirror  closely  resembling  mercury  in  appear- 
ance. He  therefore  recommends  that  the  presence  of  mei'cury 
thus  detected  should  always  be  confirmed  by  means  of  iodine,  or 
that  the  use  of  zinc  should  be  abandoned,  and  copper,  in  the 
shape  of  foil  or  turnings,  should  be  employed  instead. 

Detection  of  Piperazine  in  Urine,  M.  Biesenthal.  {Journ. 
Chcm.  Soc,  March,  1894,  12G,  127.)  In  the  urine  of  patients 
taking  piperazine  the  latter  may  be  detected  by  means  of  picric 
acid,  which  forms  a  characteristic  crystalline  precipitate  of 
piperazine  picrate,  which  cannot  be  mistaken  for  the  compound 
of  picric  acid  with  albumen.  The  precipitate  may,  however,  be 
further  identified  by  decomposing  it  with  hydrochloric  acid,  re- 
moving the  pici'ic  acid  by  agitation  with  ether,  and  detecting  the 
piperazine  by  means  of  a  solution  of  potassium  bismuth  iodide. 
In  order  to  detect  albumen  along  with  piperazine  in  urine,  acetic 
acid  may  be  employed  ;  this  coagulates  the  albumen  on  heating, 
and  the  coagulum  does  not  redissolve,  whereas  the  precipitate  of 
piperazine  picrate  disappears  on  heating  and  reappears  on  cooling. 

Estimation  of  Uric  Acid.  I.  Kreidl.  {3[onafsJicftc,  xiy.  lUO- 
115.)  To  the  solution  of  uric  acid  a  moderate  excess  of  normal 
solution  of  potassium  hydrate  is  added,  and  then  a  considerable 
excess  of  N/30  iodine  solution ;  after  standing  for  three-quarters 
of  an  hour,  the  solution  is  acidified  with  hydrochloric  acid.  The 
excess  of  iodine  then  sej^arates,  and  is  titrated  with  N/30  thio- 
sulphate,  starch  being  used  as  an  indicator;  3*5  atoms  of  iodine 
correspond  with  1  mol.  of  uric  acid  under  these  circumstances,  A 
solution  of  \iric  acid,  and  still  more  one  of  potassium  urate,  when 
allowed  to  remain  in  contact  with  air,  gradually  loses  its  power  of 
reducing  iodine  solution,  owing  to  the  action  of  microbes. 

Quantitative  Separation  of  Uric  Acid  and  Xanthine,  C.  Wulf  f. 
{Zeitsc/ir.fiir  physioI.  Chem.,  xvii.  G34-G43.)  The  authox''s  method 
is  based  on  the  fact  that  hot  dilute  nitric  acid  breaks  up  uric 
acid  into  higher  oxidation  products,  whilst  xanthine  is  not 
affected.  For  particulars,  reference  should  be  made  to  the  original 
paper. 

Separation  and  Estimation  of  the  Cacao  Alkaloids.  W.  E. 
Kunze.  {Zcitschr.  fllr  analyt.  C/ic))i.,  xxxiii.  1-29.  From 
Journ.  Chem.  Soc.)  The  processes  hitherto  employed  have  been 
directed  exclusivelj'  to  the  estimation  of  the  theobromine,  whilst 
ignoring  altogether  the  presence  of  caffeine,  and  the  wide 
divergences  between  their  results  may  in  part  be  attributed  to  the 
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fact  that  ill  some  of  the  methods  both  alkaloids  would  be  obtained, 
whilst  in  others  the  caffeine  would  be  more  or  less  perfectly 
excluded.  The  following  method,  based  on  proof  tests  at  each 
stage,  estimates  both  alkaloids.  10  grams  of  the  cacao  are  boiled 
for  20  minutes  with  about  150  c.c.  of  5  per  cent,  sulphuric  acid, 
and  the  soluble  matters  thoroughly  washed  out  with  boiling  water. 
The  warm  extract  is  precipitated  with  a  large  excess  of  phospho- 
molybdic  acid,  and  after  24  hours  the  precipitate  is  collected  and 
washed  with  about  a  litre  of  5  per  cent,  sulphuric  acid.  The  filter 
containing  the  moist  precipitate  is  treated  in  a  beaker  with  excess 
of  baryta  in  the  cold,  and  carbonic  anhj^dride  is  passed  through  the 
solution  until  all  the  baryta  is  thrown  down.  The  whole  is  then 
thoroughly  dried  on  the  water-V)ath  and  extracted  with  boiling 
chloroform;  the  chloroform  is  distilled  off,  and  the  two  alkaloids 
are  left  as  a  perfectly  white  residue,  containing  only  a  negligible 
trace  of  ash.  The  residue  is  weighed,  dissolved  in  ammonia,  and 
the  solution  heated  to  boiling.  A  considei'able  excess  of  silver 
nitrate  (about  1"3  parts  of  silver  for  1  part  of  theobi'omine)  is 
added,  and  the  boiling  is  continued  until  ammonia  no  longer 
escapes,  and  the  liquid  is  reduced  to  a  few  cubic  centimetres. 
TJ^nder  these  circumstances,  an  insoluble  silver  substittition- 
product  of  theobromine,  C^  H-  Ag  N.^  0^,  is  obtained,  whilst  caffeine 
forms  no  such  derivative,  and  x'emains  wholly  in  solution.  The 
precipitate  is  collected  and  washed  with  boiling  water.  The  silver 
in  it  may  either  be  determined  by  ignition  or  by  dissolving  in 
nitric  acid  and  precii)itating  as  chloride  (in  the  latter  method  the 
theobromine  may  be  I'ecovered  from  the  liltrate  for  identitication), 
but  it  is  equally  accurate  and  naore  rapid  to  employ  a  known 
excess  of  silver  solution  and  to  estimate  the  excess  in  the  filtrate 
by  titration  with  decinormal  sulphocyauide  solution  (Volhard's 
method).  Both  the  theobromine  and  caifeino  can  then  be  recovei'ed 
by  neutralizing  the  respective  nitric  acid  solutions,  evaporating  to 
dryness,  and  extracting  with  chloroform. 

Separation  of  Theobromine  and  CaflFeine.  H.  B runner  and 
H.  Jjcins.  (Joiirn.  ('/iciii.  ^'o('.,  December,  181)3,  from  Schicciz. 
Woc/icnsr/ir.  fib-  J'/ian)i.,  xxxi.  85  87.)  Siiss  extracts  the  raw 
material  with  light  petroleum  to  remove  caffeine  and  fatt}'  matter, 
and  then  with  chloroform  to  dissolve  the  theobromine.  The 
authors  found,  however,  that  the  alkaloid  ol)tained  in  this  way  is 
not  j)ure,  but  reduces  an  ammoniacal  solution  of  silver  nitrate, 
whilst  the  pure  substance  yields  a  white  compound  of  the  formula 
C^H.AgN.O,. 
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When  pure,  theobromine  may  be  sepai-ated  from  caffeine  by  means 
of  silver  nitrate.  About  0'2  or  0*5  gram  of  the  mixed  alkaloids  is 
dissolved  in  200  c.c.  of  water,  mixed  with  5  c.c.  of  ammonia,  and 
boiled  with  OG  gram  of  silver  nitrate  until  the  ammonia  is 
expelled.  The  liquid  is  cooled  to  30^,  the  ])recipitate  collected  and 
washed  with  water  at  30°,  and  then  dried  at  110°. 

Rapid  Estimation  of  Caffeine  in  Coffee  and  Tea.  M.  Gu  illot. 
(Chcm.  Centr.,  1893,  i.  8G5.  From  Journ.  Clicm.  Soc.)  5  grams 
of  finely  powdered  tea  are  boiled  for  20  minutes  with  100  c.c.  of 
water,  water  being  added  occasionally  during  the  boiling,  to 
restore  the  loss  caused  by  evaporation  ;  5  grams  of  lime  are  then 
added,  and,  after  the  boiling  has  been  continued  another  15 
minutes,  the  mixture  is  filtered  through  a  small  wet  cloth,  and  the 
insoluble  matter  again  boiled  with  50  c.c.  of  water,  this  operation 
being  once  more  repeated.  The  united  filtrates  are  now  put  into 
a  500  c.c.  stoppered  separatory  funnel,  and  agitated  three  times 
in  succession  with  60  c.c.  of  chloroform.  When  clear,  the 
chloroform  is  drawn  off,  filtered  through  cotton-wool,  and  evapo- 
rated in  a  tared  dish. 

The  residual  caffeine  is  fairly  pure.  When  applying  the  process 
to  coffee,  this  must  be  coarsely  ground,  dried,  and  reduced  to  a  fine 
powder.  It  is  then  boiled  with  water  first  for  half  an  hour,  then 
again  twice  for  a  quarter  of  an  hour,  and  finally  treated  like  the 
tea  decoction. 

Estimation  of  Caffeine.  A.  Crrandval  and  H.  Lajoux. 
{Journ.  de  P/iarm.  et  de  C/udi.,  June,  1893,  545-549.)  5  grams  of 
the  finely  powdered  substance  under  examination  are  moistened 
with  a  mixture  of  5  grams  of  ether  and  1  gram  of  solution  of 
ammonia,  and  treated  in  a  continuous  extraction  apparatus  with 
50  c.c.  of  chloroform.  The  extraction  is  complete  when  a  drop  of 
the  chloroform  upon  evaporation  leaves  no  residue.  The  solution 
is  distilled,  the  dried  residue  treated  with  1  c.c.  of  one-tenth 
sulphuric  acid,  the  acidulated  residue  then  extracted  with  several 
small  portions  of  boiling  water  and  filtered,  the  filter  being  kept 
covered  with  a  glass  plate  to  prevent  crystallization.  The  filtrate 
is  rendered  alkaline  with  ammonia,  then  evaporated  to  dryness  on  a 
water-bath,  the  dry  residue  treated  with  chloroform,  the  solution 
filtered,  and  the  filter  well  washed  with  chloroform.  On  evapo- 
rating the  chloroform  solution  very  slowly  and  carefully,  the 
caffeine  is  obtained  in  a  crystalline  and  sufficiently  pure  condition 
for  weighing. 
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A  Delicate  Reaction  of  Eserine.  J.  E.  Saul.  {Pliarm.  Journ., 
3rd  series,  xxiv.  300.)  An  aqueous  solution  of  a  salt  of  the  alka- 
loid is  Ilea  ted  to  boiling,  and  then  some  strong  nitric  acid  added. 
The  yellowish  or  orange  solution  thus  obtained,  when  super- 
saturated with  sodium  hydrate,  assumes  a  beautiful  violet  colour 
of  remarkable  intensity.  On  acidulating  the  solution  the  violet 
colour  is  discharged,  to  be  restored  on  the  addition  of  more  alkali. 
The  reaction  is  stated  to  bo  one  of  considerable  delicacy. 

A  Delicate  Test  for  Eserine.  A.  J.  F.  da  Silva.  iComptca 
lienchis,  cxvii.  330.)  A  verj'  small  fragment  of  the  alkaloid  or  of 
one  of  its  salts,  when  treated  with  one  or  two  drops  of  faming 
nitric  acid  in  a  porcelain  dish,  yields  a  yellow  solution  w^hich,  when 
heated  on  a  water-bath,  slowly  changes  to  oi-ange,  and  upon 
evaporation  to  dryness  with  constant  stirring  leaves  a  green 
residue.  The  latter,  when  brought  in  contact  with  a  drop  of  nitric 
acid  while  being  still  kept  on  the  water-bath,  turns  at  first  blue 
and  subsequently  yields  a  reddish-violet  solution,  slowly  changing 
to  a  greenish  yellow.  On  diluting  this  solution,  it  shows  a  marked 
fluorescence,  appearing  blood-red  in  reflected  and  greenish  yellow 
in  transmitted  light. 

Detection  of  Eserine.  J.  B.  Nagelvoort.  {Pharni.  Jonrn., 
from  the  author's  revised  Amei'ican  edition  of  Fliickiger's  Reac- 
tions.) An  amorphous  residue  of  a  permanent  blue  colour  is  ob- 
tained if  a  trace  of  the  alkaloid,  or  one  of  its  salts,  is  evaporated 
in  the  presence  of  an  excess  of  ammonia;  this  blue  alkaloid  dis- 
solves in  dilute  acids  with  a  red  colour:  sensitiveness  0-000(Jl  gm. 
(1 :  KJOjOOO).  The  solution  has  a  beautiful  red  fluorescence  in  re- 
flected light ;  when  evaporated,  it  leaves  a  residue  that  is  green  at 
first,  changing  to  blue  afterwards,  the  blue  residue  being  soluble 
in  water,  alcohol,  and  chlorofoi'm,  but  not  in  ether.  Chloroform 
extract.s  the  blue  colour  from  the  watery  ammoniacal  solution  only 
partially.  Tlie  blue  solutions  are  reddened  at  first  by  H^  S,  and 
discoloured  afterwards.  The  bine  colour  is  restored  by  expelling 
the  HoS  on  the  water-bath.  A  red  fluid  is  obtained  when  O'OIO  gm. 
of  eserine  or  its  salicylate,  0-050  gm.  of  slacked  lime,  and  1  c.c. 
of  water  are  added  together.  Warmed  in  a  water-batli,  it  turns 
green,  and  a  piece  of  red  litmus  paper  suspended  in  the  test-tube 
colours  blue;  a  glass  rofl  moistened  witli  H  CI  gives  off  the  well- 
known  wliito  clouds  characteristic  of  an  ammonia  reaction.  The 
green  .solution  docs  not  lo.se  its  colour  b}-  evaj)oration.  Baryta- 
water  added  to  an  eserine  solution  gives  a  white  precipitate,  tliat 
turns    red    when    strongly   agitated,     sensitive    to    0"CWM)1    gm 
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(1:100,000).  Dissolve  for  this  test  0-010  gm.  of  eseriue  salicylate 
in  100  c.c.  of  water  (1 :  10,000).  One  c.c.  of  this,  agitated  with  5  c.c. 
of  baryta-water,  gives  a  bright  pink-red  coloured  fluid.  One  c.c. 
of  the  1:10,000  solution  diluted  to  10  c.c.  will  give  a  faint  pink-red 
coloured  fluid  when  shaken  with  5  c.c.  of  baryta-water;  1  c.c.  = 
1 :  100,000.  In  substance  the  above  descriptioa  appeared  in  the 
original  German  text  by  Professor  Flilckiger  (Berlin,  1892),  but  it 
has  been  somewhat  elaborated  and  extended  by  the  translator. 

Estimation  of  Antipyrine.  M.  F.  Schaak.  (Amcr.  Journ. 
Phai'jji.,  ISIU,  321,  322.)  When  sodium  nitrite  is  added  to  an 
acidified  dilute  solution  of  antipyrine,  a  blue-green  colour  is 
produced,  which  is  still  perceptible  in  dilutions  of  1  in  20,000. 
In  more  concentrated  solutions  a  crystalline  precipitate  of  the 
same  colour  is  formed.  These  results  are  due  to  the  reaction 
between  the  liberated  nitrous  acid  and  the  antipyrine,  causing 
the  formation  of  nitroso-antipyrine.  A  standard  solution,  which 
will  not  turn  yellow  or  fade  within  12  to  24  hours,  can  be 
made  by  dissolving  -02  gram  of  antipyrine  in  25  c.c.  of 
water,  adding  1"G  c.c.  of  1  per  cent,  sulphuric  acid  and  -8  c.c.  of 
1  per  cent,  solution  of  sodium  nitrite,  and  then  diluting  to  100  c.c. 
When  preparing  a  solution  of  an  unknown  amount  for  comparison 
with  the  standard,  a  few  preliminary  trials  must  be  made  to 
determine  the  amount  of  reagents  required  to  fully  develop  the 
colour,  avoiding  such  an  excess  as  to  produce  a  yellowish  tinge  in 
the  time  required. 

To  avoid  precipitation,  the  solution  should  not  be  more  con- 
centrated than  1  in  500.  When  thus  prepared  it  can  be  diluted 
until  the  colour  corresponds  exactly  with  that  of  the  standard. 
The  amount  of  antipyrine  present  is  readily  found  by  calculation. 
The  reagents  emploj'ed  do  not  react  similarly  with  other  sub- 
stances except  with  pyrazolone  compounds. 

The  author  points  out  that  the  ease  with  which  antipyrine  can 
be  extracted  from  mi.xtures  by  means  of  chloroform  widens  the 
range  of  applicabilit}^  of  this  method. 

Estimation  of  Phenols  in  Crude  Carbolic  Acid.  G.  Schacherl, 
{Cliem.  Cenfr.,  1893,  i.  324,  325.)  100  grams  of  crude  carbolic 
acid,  or  50  grams  of  the  purer  acid,  are  shaken  in  a  separating 
funnel  with  9  per  cent,  aqueous  sodium  hydrate  (10(J  c.c).  The 
alkaline  liquid  is  then  run  off,  the  oil  once  more  extracted  with 
100  c.c,  and  finally  two  or  three  times  with  50  c.c.  of  alkali.  The 
combined  alkaline  extracts  are  mixed  with  an  equal  volume  of 
water,  and  distilled  until  oily  drops  no  longer  pass  over,  indicating 
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the  absence  of  hydrocarbons  ;  the  residue  is  then  acMified  with 
hydrochloric  acid  and  again  distilled,  using  a  large  condenser,  when 
the  phenols  pass  over  as  a  heavy  oil.  The  distillation  is  stopped 
when  the  distillate  measures  2(^J  c.c. ;  the  oil  is  separated  from  the 
aqueous  portion,  and  the  latter  returned  to  the  distillation  flask  ;  the 
distillation  is  now  again  continued,  and  after  a  while  interrupted, 
the  oil  being  mixed  with  the  fii'st  portion,  and  the  aqueous  layer 
returned  to  the  distillation  flask.  The  distillation  is  now 
repeated  in  this  manner  until  the  distillate  no  longer  contains 
oily  drops ;  the  final  aqueous  distillate  measures  only  6<J-70  c.c, 
and  is  placed,  together  with  the  phenols,  in  a  measuring  cylinder. 
It  is  shaken  with  an  excess  of  common  salt,  allowed  to  separate 
into  layers,  and  the  volume  of  the  upper  layer,  consisting  of 
phenols,  read  off.  The  resinous  substances  remain  in  the  distilla- 
tion flask. 

Carbolic  acid  of  a  still  better  grade  (amount  not  stated)  is 
introduced  directly  into  the  distillation  flask,  together  with  sodium 
hydrate  solution  (300  c.c),  and  treated  as  above  described. 

The  mixture  of  phenols  which  has  remained  in  contact  with  the 
sodium  chloride  solution  contains  9  per  cent,  (by  volume)  of  water. 
Since,  however,  phenols  are  soluble  in  concentrated  brine,  5-G  per 
cent,  too  much  cresol  is  found  by  direct  reading.  Red  carbolic 
acid  contains  11  per  cent,  of  water,  the  technical  product  being, 
as  a  rule,  saturated  with  water.  By  crude  carbolic  acid  the 
author  means  a  product  containing  at  least  50  per  cent,  of  cresols. 

Detection  of  Chloral  Alcoholate  in  Chloral  Hydrate.  E . 
Hirschsohn.  (P/i(tnn.  Zeitsr/ir.  J'iir  JlnssJaud,  lS!)o,  817.)  One 
gram  of  the  chloral  hydrate  to  l)e  tested,  when  covered  with  1  c.c. 
of  nitric  acid  of  138  speciflc  gravity,  should  not,  at  an  ordinary 
temperature  or  after  warming,  produce  a  yellow-coloured  mixtui'c 
or  emit  yellow  vapours.  If  it  does,  the  presence  of  alcoholate  is 
proved . 

A  Distinguishing  Test  for  Gallic  and  Tannic  Acids.  F.  Davis. 
{I'liftnn.  Journ.,  3rd  series,  xxiv.  1  lOO.)  Solutions  of  tannic  acid 
are  stated  by  the  author  to  form  with  barium  chloride  a  pink 
precipitate,  gradually  darkening.  Solutions  of  gallic  acid,  when 
mixed  with  potash  solution  and  then  tested  with  barium  chloride, 
prodiu-e  a  blue  precipitate. 

Estimation  of  Tannin.  J'.  Sislcy.  (/>»//.  (h-  la  Soc.  C/ii)ii. 
[3],  ix.  7r)r)-772.)  As  the  accuracy  of  tlie  permanganate  process 
for   estimating   tanniu  is  seriousl}-  impaired   by  the  presence  of 
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organic  impurities,  the  autlior  suggests  a  moditication  iu  which 
the  tannin  is  first  precipitated  as  zinc  tannate  and  the  latter  then 
oxidized  with  permanganate.  In  this  manner  he  has  obtained 
ver}'  satisfactory  results.  Tlie  ammoniacal  zinc  acetate  used  for 
the  precipitation  is  made  by  dissolving  zinc  oxide  (4(J  grams)  in 
hot  dilute  acetic  acid  (iib  c.c.  glacial  acid,  5U  c.c.  water)  and 
adding  excess  of  ammonia  (22°  B.  to  500  c.c),  the  filtered  solution 
being  kept  in  a  well-stoppered  vessel.  The  tannin  solution 
(pi)  c.c.  of  about  3-3  per  cent.)  is  treated  with  the  zinc  solution 
(5  CO.),  and  the  precipitated  zinc  compound  rapidly  filtered  and 
washed  with  aqueous  ammonia  (3  per  cent.),  by  which  means  the 
gallic  acid  and  other  impurities  are  eliminated.  The  temperature 
must  not  be  raised,  or  gallic  acid  will  be  also  precipitated.  The 
portion  of  precipitate  adhering  to  the  sides  of  the  precipitating 
vessel  is  dissolved  in  dilute  sulphuric  acid  (50  c.c,  1  to  5),  and  the 
remainder  washed  with  this  solution  into  a  large  porcelain  basin 
of  2  litres  capacity,  and  diluted  to  1  litre  with  water.  Indigo- 
carmine  solution  (50  c.c.  of  a  20  gram  per  litre  solution  of  20 
per  cent,  paste)  is  now  added,  and  standard  centinormal  perman- 
ganate run  in  slowly  (one  to  three  drops  per  second)  until  the 
colour  of  the  liquid  changes  from  green  to  dirty  yellow.  The 
strength  of  the  solution  having  been  determined  by  a  separate 
experiment,  the  amount  of  tannin  present  can  be  calculated,  since 
the  amount  of  permanganate  required  to  oxidize  63  grams  of 
crj'stallized  oxalic  acid  is  capable  of  oxidizing  41"57  grams  of 
tannin. 

Estimation  of  Moisture  in  Starch.  0.  F.  C.  Bloch.  (Comptes 
Eetidns,  cxviii.  14(j-14!).)  The  author  finds  that  the  proportion  of 
moisture  in  starch  cannot  be  accurately  estimated  by  desiccation 
at  115°  C,  as  even  after  maintaining  that  temperature  for  many 
hours  the  moisture  is  not  wholly  expelled.  In  order  to  effect 
perfect  desiccation,  a  temperature  of  155-160°  C.  is  required, 
which  can  safely  be  applied  without  the  risk  of  any  other  change 
affecting  the  accuracy  of  the  estimation. 

Mucilage    of     Starch     for     lodometric     Determinations.       C. 

Meinecke.  {Chem.  Zcitung,  hrjin  Revue  Univevselle  dc a  Mines  ct 
de  la  Metcdlurgie,  xxv.  Xo.  3.)  The  author  states  that  wheat  starch, 
rice  starch,  and  grain  starches  generally  give  a  violet  or  reddish- 
violet  coloration  with  iodine,  while  the  starches  of  potatoes,  sago, 
tapioca,  and  arrowroot  produce  a  pure  blue  colour,  and  are  there- 
fore preferable  for  iodometric  titrations. 
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Estimation  of  Organic  Matter  in  Potable  Water  by  Means 
of  Permanganate.  P.  E.  Alessandri.  (L'Orosi,  xvi.  397-4<)l». 
i'rom  Jouni.  Chcm.  Soc.)  Kubel's  process  for  the  determination 
of  organic  matter  in  water  consists  in  boiling  the  water  for  some 
time  with  dihite  sulphuric  acid  and  then  titrating  the  boiling 
lic^uid  with  permanganate ;  the  quantity  of  organic  matter  present 
is  taken  to  be  five  times  the  weight  of  potassium  permanganate 
which  the  water  decolorizes. 

The  author  proposes  to  use  a  standard  solution  of  potassium 
permanganate  containing  0-20U  gram  per  litre  for  the  titration  ;  it 
is  made  up  by  dissolving  the  necessary  quantity  of  permanganate 
in  a  litre  of  distilled  water.  lUO  c.c.  of  the  water  is  boiled  for 
five  minutes  with  KJ  c.c.  of  dihite  sulphuric  acid,  and  the  standard 
permanganate  is  added  until  the  colour  is  no  longer  discharged. 
It  is  then  boiled  again  for  six  to  seven  minutes,  and  if  the  colour 
disappears,  more  permanganate  is  added  as  before.  The  number 
of  c.c.  of  this  solution  decolorized  by  a  litre  of  the  water  give.s 
directly  the  number  of  centigrams  of  organic  matter  per  litre.  A 
standard  solution  prepared  by  dissolving  ()-4U()  gram  of  pure 
crystallized  oxalic  acid  in  a  litre  of  water  may  be  conveniently 
employed  to  determine  the  excess  of  permanganate  added  to  the 
water. 

Estimation  of  Nitrogen  in  Nitrates.  T.  F.  Schmitt.  {Chcm. 
Zct't.,  xvii.  173.)  The  method  described  by  the  author  is  a  modi- 
fication of  his  former  process.  10  grams  of  the  sample  are 
dissolved  in  5(X)  c.c.  of  water.  10  c.c.  of  glacial  acetic  acid  and 
IM  gi'ams  of  a  mixture  of  equal  parts  of  iron  and  zinc  powder  are 
jnit  into  a  7")( )  c.c.  round-bottomed  flask,  and  25  c.c.  of  the  nitrate 
solution  added  from  a  slow-running  pipette.  After  ten  minutes, 
when  no  more  gas  is  evolved,  2(X)  c.c.  of  water  and  30  c.c.  of 
aqueous  soda  (sp.gr.  1-25)  are  added;  and  tlie  ammonia  is  distilled 
olf  as  usual.  For  the  estimation  of  the  total  nitrogen  in  nitrated 
manures,  the  author  first  reduces  the  substance  with  the  acetic 
acid  mixture,  and  tlien  boils  with  excess  of  sulpluu-ic  acid  in  order 
also  to  convert  the  nitrogenous  matter  into  ammonia. 

A  Source  of  Error  in  the  Vohimetric  Estimation  of  Chlorides 
in  Water  Analysis.  W.  (J.  Young.  (Aiiali/sf,  xviii.  12.")  12!!.) 
Wlien  chlorides  are  estimated  by  Mohr's  metljod  in  a  sample  of 
water  without  previous  concentration,  the  results  are  too  high, 
owing  to  the  slight  solubility  of  silver  chromate;  and  the  error 
thus  introduced  becomes  greater  still  if  the  titration  is  conducted 
at  an  elevated  temperature.     The  author  tliereforo  suggests  that 
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previous  to  titration  the  water  should  be  evaporated  ahnost  to 
dryness,  and,  in  order  to  prevent  over-dilution,  the  standard  silver 
solution  should  not  be  too  weak. 

The  Use  of  Sodium  Peroxide  in  Chemical  Analysis.  J.  Clark. 
{Pvoc.  Chem.  Soc,  No.  127.)  Experiments  are  described  showing 
that  the  sulphur  and  arsenic  in  minerals  may  be  rendered  soluble 
by  cautiously  heating  the  powdered  substance  with  sodium  per- 
oxide, and  that  the  peroxide  may,  in  like  manner,  be  used  in 
estimating  chromium  in  chrome  ores  and  chromium  alloys. 

An  ammoniacal  solution  of  the  peroxide  may  be  used  in  separat- 
ing manganese  from  zinc,  nickel  and  cobalt,  a  single  precipita- 
tion sufficing  in  the  case  of  zinc. 

Employment  of  Borax  in  Acidimetry.  T.  Salzer.  {Zeitschr. 
fill'  analijt.  C'/iem.,  xxxii.  529-537.  See  also  Year-Book  of 
Pharmacy,  1893,  109.)  When  borax  is  used  for  acidimetric 
titrations,  weak  solutions  are  preferable  to  strong  ones,  as  the 
tendency  of  boric  acid  to  redden  litmus  disappears  on  dilution. 
A  decinormal  solution  (19"0872  grams  per  litre)  is  of  convenient 
strength,  and  acids  must  be  correspondingly  diluted  before  titra- 
tion. Methyl  orange  may  serve  as  an  indicator  in  the  titration  of 
mineral  acids,  but  is  much  less  sensitive  than  litmus  in  dilute 
solutions,  and  is  not  applicable  in  the  case  of  oi-ganic  acids. 
Litmus,  on  the  other  hand,  is  suitable  for  oxalic,  acetic,  tartaric, 
and  citric,  as  well  as  for  mineral  acids.  With  phosphoric  acid 
neutrality  is  reached  when  Na  H.I  PO4  is  formed.  In  the  case  of 
citric  acid  it  is  necessary  to  add  the  borax  solution  to  the  acid, 
as  by  reversing  the  conditions  somewhat  inaccurate  results  are 
obtained,  owing  probably  to  the  formation  of  borocitric  acid.  In 
all  other  instances  it  does  not  appear  to  matter  whether  the  borax 
be  added  to  the  acid  or  vice  versa. 

Volumetric  Estimation  of  Boric  Acid.  R.  T.  Thomson. 
(Jnitrn.  Soc.  Cliern.  Ind.,  xii.  432,  433.)  The  author  finds  that 
boric  acid  can  be  accurately  titrated  with  standard  solution  of 
sodium  hydrate  by  using  phenolphthalein  as  indicator,  but  it  is 
necessary  to  add  to  the  liquid  about  one-third  of  its  volume  of 
glycerin.  The  amount  of  boric  acid  contained  in  borax  may  be 
estimated  in  the  same  manner,  after  first  adding  sufficient 
sulphuric  acid  to  combine  with  the  soda,  meth3d-orange  serving  as 
indicator  in  this  instance. 

Detection  and  Estimation  of  Oxalic  Acid.  A.  Gunn.  {Pharm. 
Journ.,  3rd  series,  xxiv.  408-410.)  The  author's  method  is  based 
on  the  well-known  yellow  colour  of  ferrous  oxalate.     The  reagent 
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recommended  by  him  is  a  pure  unoxidized  solution  of  ferrous 
pliospliate  in  an  excess  of  phosphoric  acid,  which  serves  both  for 
the  detection  of  small  quantities  of  oxalic  acid,  and  also  for  their 
quantitative  estimation  by  means  of  a  colorimetric  process,  of 
which  full  details  are  given.  The  process  is  also  available  for  the 
detection  and  estimation  of  oxalic  acid  in  tartaric  acid  liquors  ; 
but  if  these  liquors  contain  much  alumina,  tlie  qualitative  test  only 
is  available. 

Influence  of  Nitric  Acid  and  Nitro-Hydrochloric  Acid  on 
Sulphuric  Acid  Estimations,  P.  E.  Browning.  {Amcr.  Journ. 
<S'c/.,  Ixv.  o9*J— 104.)  Tlie  results  of  a  series  of  carefully  conducted 
gravimetric  estimations  of  sulphuric  acid  as  barium  sulphate  have 
led  the  author  to  the  conclusion  that  the  presence  of  an  excess  of 
nitric  acid,  or  nitro-hydrochloric  acid,  amounting  to  10  per  cent, 
of  the  volume  of  the  liquid,  is  not  only  no  disadvantage,  but  is,  on 
the  contrary,  beneficial,  inasmuch  as  imder  these  conditions  the 
precipitation  is  complete,  and  the  barium  sulphate  is  thrown  down 
in  a  state  of  greater  purity.  In  order  to  prove  that  the  correctness 
of  the  results  was  not  due  to  accidental  counterbalancing  between 
any  loss  caused  by  the  solvent  action  of  the  acids,  and  any  increase 
due  to  the  co-precipitation  of  alkali  salts,  the  author  took  the 
precaution  of  recrystallizing  the  barium  sulphate  from  hot  con- 
centrated sulphuric  acid,  and  then  again  washing  it  with  water. 

Volumetric  Estimation  of  Phosphoric  Acid.  H.  P ember  ton. 
{Joiirn.  Amcr.  Chcni.  Soc,  xv.  382-395  ;  Journ.  Chcm.  Snc,  June, 
1894.)  The  author  proposes  a  method  based  on  the  titration  of  the 
molybdic  precipitate,  1  gram  of  the  phosphate  is  dissolved  in 
nitric  acid  and  diluted  with  water  to  250  c.c. ;  25c.c.  is  neutralized 
with  ammonia,  and  then  mixed  with  5  c.c.  of  nitric  acid  (sp.  gr. 
1*4) ;  10  c.c.  of  a  saturated  solution  of  ammonium  nitrate  and 
20  c.c.  of  water  is  next  added,  and  the  whole  heated  to  boiling. 
An  aqueous  solution  of  ammonium  molybdate  (90  grams  per  litre) 
is  now  added  in  portions  of  5  c.c,  as  long  as  a  preci])itate  is  pro- 
duced. This  is  washed  by  decantation,  a  filter  being  also  used, 
and  then  dissolved  in  a  known  volume  of  standard  alkali.  After 
adding  phonolphthaleYii,  the  excess  of  alkali  is  titrated  back  with 
standard  acid. 

If  1  c.c,  of  the  alkali  is  to  correspond  with  O-OOl  gram  of  phos- 
])horif"  anhydride,  its  strength  should  bo  032(!5 — normal. 

Volumetric  Estimation  of  Phosphoric  Acid,  A,  V.  Holloman. 
iZ(it>:chr.  filr  (inali/f.  ('hciii.,  xxkVu.  1S5,  ISG.)  The  acid  solution 
of  alkali  i)hosphates  is  titrated  with  standard  alkali  in  the  presence 
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of  phenolphthalein,  and  when  neutrality  has  been  reached  ('indica- 
ting that  the  phosphate  now  corresponrls  to  the  formula  MoH  P  O4), 
a  known  quantity  of  silver  nitrate  is  added  in  the  presence  of" 
sodium  acetate,  and  the  excess  of  silver  titrated  by  Volhard's 
method. 

Estimation  of  Phosphoric  Acid  as  Magnesium  Pyrophosphate. 
H.  Xeubauer.  {Zeit.  filr  anortj.  C/iem.,  iv.  251-20(3.  From 
Journ.  Chem.  Soc.)  Ammonium  magnesium  phosphate  varies  in 
composition  with  the  conditions  under  which  it  is  precipitated,  and 
three  cases  may  be  recognised : — (1)  When  the  precipitate  is 
formed  in  a  neutral  orammoniacal  solution,  which  does  not  contain 
an  excess  of  magnesium  salt.  In  this  case  the  ammonium  salts 
present  so  affect  the  precipitate  that  it  contains  less  magnesia 
than  is  required  for  the  normal  salt ;  this  entails  a  loss  of  phos- 
phoric acid  when  the  precipitate  is  ignited.  (2)  When  the  pi'e- 
cipitate  is  thrown  down  by  the  addition  of  an  excess  of  magnesium 
salt,  no  excess  of  ammonia  being  present.  In  this  case,  normal 
ammonium  magnesium  phosphate  is  produced,  and  the  analytical 
results  are  correct.  (3)  When  the  precipitate  is  thrown  down  by 
an  excess  of  magnesiiim  salt  in  the  presence  of  an  excess  of 
ammonia.  In  this  case  the  precipitate  contains  more  magnesia 
than  is  required  for  the  normal  salt,  and  the  analytical  results  are 
too  high. 

The  aiTthor  recommends  the  following  method  : — The  separation 
of  the  ammonium  phosphomolybdate  is  effected  as  usual,  care 
being  taken  that  precipitation  of  free  molybdic  acid  is  avoided. 
The  precipitate  is  dissolved  in  100  c.c.  of  cold  2i  per  cent,  ammonia 
solution,  and  the  phosphoric  acid  precipitated  by  dropping  in,  with 
constant  stirring,  as  many  c.c.  of  magnesia  mixture  (55  grams  of 
crystallized  magnesium  chloride  and  70  grams  of  ammonium 
chloride  dissolved  in  1  litre  of  2|  per  cent,  ammonia  solution) 
as  there  are  centigrams  of  phosphoric  anhydride  present.  At 
least  one  minute  should  be  occupied  in  adding  10  c.c.  of  the 
magnesia  mixture.  After  the  precipitation,  the  liquid  is  vigorously 
stirred,  and  left  for  at  least  three  hours,  when  the  precipitate  is 
collected  and  washed  with  2|  per  cent,  ammonia  water,  until  the 
chlorine  reaction  has  disappeared.  The  dried  filter  is  transferred, 
with  the  precipitate,  to  a  platin^^m  cx'ucible,  and  burnt,  the 
temperature  being  gradually  raised  to  a  medium  red  heat  until 
the  precipitate  is  quite  white.  Ignition  over  the  blowpipe  until 
the  weight  is  constant  is  necessary.  To  the  weight  of  the 
magnesivim  "pyrophosphate  must   be   added  a   correction   for   the 
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los3  ou  ignition  ;  a  table  is  given  which  shows  the  milligrams 
to  be  added  to  quantities  of  pj'rophosphate,  from  O'Ul  to  0"35  gram  ; 
in  tlie  last  case,  the  correction  amounts  to  11  milligrams. 

Estimation  of  Boric  Acid.  A.  K.  Reischle.  {Zeit.  filv  anovg. 
Chem.j  iv.  111-llG.)  The  substance  under  examination  is  slowly 
warmed  in  a  platinum  crucible  with  six  times  its  weight  of 
resublimed  ammonium  fluoride,  when  ammonium  borofluoi'ide 
volatilizes.  After  cooling,  the  residue  is  treated  with  strong 
sulphuric  acid,  evaporated  to  dryness,  and  ignited.  From  the 
diflference  in  weight  of  the  sulphate  foiind  and  borate  taken,  the 
amount  of  boric  acid  originally  present  may  be  calculated.  The 
results  are  accurate ;  with  borax  they  varied  from  99'G  to  dd'd  (in 
one  case  0n*3)  per  cent,  of  the  theoretical ;  in  the  case  of  a  mixture 
of  freshly  ignited  lime  with  boric  acid,  fi-om  1()0"3  to  10iJ"5  (in  one 
case  !)8-.jJ  per  cent. 

Detection  of  Phosphorus  in  Poisoning  Cases.  H.  W.  Bettink 
and  F.  G.  E.  v.  Embden.  {Chem.  Centr.,  1893,  1104.)  The 
authors  found  that  in  a  case  of  poisoning  by  phosphorus,  the  latter 
could  not  be  detected  in  the  body  by  the  usual  process  eight  daj's 
after  death.  Tz-aces  of  hypophosphorous  acid  and  of  phosphoretted 
hydrogen  could,  however,  be  detected  in  every  distillate  ;  but  these 
afforded  no  satisfactory  evidence  of  poisoning  with  phosphorus, 
as  the  deceased  had  been  medically  treated  with  hypophosphites. 
A  search  was  therefore  made  for  arsenic,  which,  though  an  almost 
constant  impurity  in  commercial  phosphorus,  hardly  ever  occurs 
in  hypophosphites.     Its  pi-esence  was  demonstrated  in  the  liver. 

Detection  of  Hydrocyanic  Acid  in  Presence  of  Ferrocyanides. 
W.  Autenrcith.  (ArcJiiv  dcr  Pharin.^  ccxxxi.  !)1)-109.)  Hydro- 
cyanic acid  or  simple  C3'anides  may  be  readily  detected  in  the 
presence  of  potassium  ferrocyanide  by  distilling  with  a  large 
excess  of  sodium  bicarbonate,  and  testing  the  distillate  for  hydro- 
cyanic acid.  In  tlie  presence  of  mercuric  cyanide  it  is  necessary 
to  add  a  small  quantity  of  sulj)huretted  hydrogen  solution  in 
addition  to  the  bicarbonate,  as  the  latter  alone  is  incapable  of 
decomposing  the  mercuric  salt. 

Estimation  of  Hydrocyanic  Acid  in  Cherry-Laurel  Water. 
G.  JJ<jnig("'S.  ^./'iiirn.  dr  /'hanii.  [')],  xxix.  lU-15.)  The  author 
is  of  opinion  that  in  the  titration  of  liydrocyanic  acid  with  silver 
nitrate  by  Liebig's  method,  the  end  of  the  reaction  is  often  not 
sufficiently  distinct,  and  that  the  first  apj»earance  of  a  permanent 
precipitate  is  retarded  by  the  jjresence  of  the  slightest  excess  of 
alkali.     Ho  therefore  suggests  the  ttso  of  pot;\ssium  iodide  as  an 
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indicator,  in  solutions  rendered  strongly  alkaline  with  soda  or 
ammonia,  and  states  that,  in  this  manner,  the  end-point  is  quickly 
and  sharp] 3'  determined. 

Estimation  of  Hydrocyanic  Acid,  fl,  Grregor.  (Zcitschr.  fiir 
analyt.  ('Item.,  xxxiii.  30-45.)  The  author  considers  that  tho 
volumetric  methods  for  the  estimation  of  hydrocyanic  acid,  intro- 
duced by  Liebig,  Yielhaber,  and  Mohr,  give  higher  numbers  and 
are  therefore  less  exact  than  the  gravimetric  process.  Volhard's 
method,  carried  out  as  follows,  is  stated  by  him  to  give  results 
closel}'  agreeing  with  those  obtained  by  weighing.  100  c.c.  of 
the  solution  are  mixed  in  a  ^-litre  flask  Avith  5  c.c.  of  ammonia, 
50  c.c.  of  decinormal  silver  nitrate  are  added,  and  then  immediately 
nitric  acid,  free  from  niti'ous  acid,  to  slight  acidity.  After  making 
np  and  shaking,  50  c.c.  of  the  filtrate,  mixed  with  a  few  drops  of 
ferric  sulphate,  and,  if  necessary,  with  more  nitric  acid,  are  titrated 
with  decinormal  sulphocyanide. 

With  regard  to  the  gravimetric  estimation  of  hydrocyanic  acid, 
the  author  alludes  to  the  necessity  of  conducting  the  operation  so 
as  to  guard  against  any  loss  of  the  acid  by  volatilization,  and  also 
to  the  well-known  fact  that,  in  the  case  of  cherry-laurel  water 
and  similar  preparations,  the  silver  nitrate  must  be  preceded  by 
ammonia  and  followed  by  dilute  nitric  acid  in  order  to  ensure 
complete  precipitation  of  the  whole  of  the  cyanogen  as  silver 
cyanide. 

Estimation  of  Sulphocyanic,  Hydrocyanic,  and  Hydrochloric 
Acids.  P.  L.  Jumeau.  (Bull,  de  la  Soc.  Chim.  [3],  ix.  34G-351.) 
Sulphocyanides  can  be  titrated  with  accuracy  in  the  presence  of 
hydrochloric  or  sulphuric  acid  by  a  solution  of  potassium  per- 
manganate, standardized  by  a  solution  of  ammonium  sulphocyanide, 
itself  valued  by  titration  with  silver  nitrate  in  the  usual  manner. 
All  the  sulphur  is  converted  into  sulphuric  acid,  hj'drocyanic 
acid  being  liberated ;  the  permanency  of  the  permanganate  in  the 
solution  marks  the  end  of  the  titration.  If  sulphates  are  to  be 
determined  in  the  liquid,  they  may  be  precipitated  by  barium 
chloride,  after  the  titration,  and  the  amount  of  barium  sulphate 
corresponding  with  the  sulphocyanide  deducted  from  the  weight 
of  the  precipitate.  If  hydrochloric  or  hydrocyanic  acid  has  to  be 
estimated  in  a  liquid  as  well  as  sulphocyanic  acid,  one  part  of  the 
solution  may  be  precipitated  with  silver  nitrate  and  the  precipitate 
weighed,  whilst  the  sulphocyanic  acid  is  determined  in  another 
portion  by  the  method  indicated.  Or  the  silver  precipitate  may  be 
dissolved  in  hot  ammonia,  the  silver  precipitated  by  hydrochloric 
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acid,  ami  the  sulphocyanic  acid  determined  by  titration  in  the 
filtrate.  Should  sulphoc3'anic,  h3'drocyanic,  and  hydrochloric  acids 
have  to  be  all  estimated  in  the  same  solution,  the  silver  precipitate 
from  one  portion  of  it  is  treated  as  described  above,  in  order  to 
estimate  the  siilphocyanic  acid.  The  silver  precipitate  from 
another  portion  is  ti'eated  by  the  Kjeldahl  process,  Nordhausen 
sulphuric  acid  and  metallic  mercury  being  used  in  place  of  the 
ordinary  sti'ong  sulphuric  acid  and  mercuric  oxide ;  by  this  means 
the  nitrogen  of  the  cyanide  and  sulphocyanide  is  estimated  as 
ammonia  ;  as  the  sulphocyanide  has  been  alread}--  estimated,  the 
cyanide  may  be  calculated  ;  the  weight  of  the  chloride  in  the 
silver  precipitate  is  determined  b\^  difference.  The  hj'drochloric 
acid  may  also  be  estimated  directly  by  oxidizing  the  sulphocyanic 
acid  in  the  original  solution  b}'  potassium  permanganate,  in  the 
presence  of  sulphuric  acid,  expelling  the  hydroc^^anic  acid  by 
ebullition,  preferably  in  the  presence  of  zinc,  and  precipitating  the 
hydrochloi'ic  acid  with  silver  nitrate. 

A  Quantitative  Method  of  Separating  Iodine  from  Chlorine  and 
Bromine.  D.  8.  Macnair.  [Proc.  Chem.  Soc,  No.  127.)  This 
method  is  based  on  the  fact  that  when  treated  with  potassium 
bichromate  and  concentrated  sulphuric  acid,  silver  iodide  is  com- 
pletely converted  into  silver  iodate,  whereas  silver  chloride  and 
bromide  are  converted  into  sulphate.  Two  portions  of  a  solution 
containing  the  three  halogens  are  precipitated  with  silver  nitrate  : 
the  one  precipitate  is  weighed,  the  other  is  heated  with  the 
oxidizing  mixture  and  the  resulting  iodate  is  then  reduced  by 
means  of  sulphurous  acid  and  the  iodide  is  filtered  off  and  weiglied. 
The  silver  originally  present  as  chloride  and  bromide  contained  in 
the  filtrate  from  the  iodide  is  precipitated  and  weighed  as  chloride. 
The  method  afifords  very  accurate  results. 

Estimation  of  Iodine  in  Presence  of  Bromine  and  Chlorine. 
M.  Gr<"pger.  {Zcitsc/ir.  ainjcir.  C/ioii.,  181*1,  52  of. )  Tlie  author's 
process  is  based  on  the  conversion  of  alkaline  iodides  into  iodates 
by  potassium  permanganate,  which  has  no  action  on  bromitles  or 
chlorides.  The  .solution,  which  should  contain  no  ammonia,  is 
heated  on  a  boiling  water-bath,  and  a  4  i)er  cent,  solution  of 
potassium  ])ormanganatc  is  added  until  the  supernatant  liquid 
turns  decidedly  red.  The  excess  of  ponnanganato  is  then  reduced 
by  adding  a  few  drops  of  alcohol.  The  liquid  is  filtered  and  the 
precipitate  thoroughly  washed  by  decantation.  The  filtrate,  after 
cooling,  is  mixeil  with  O*.")  gram  of  potassium  iodiih^,  acidified 
witli  hydrochloric  acid,  and  the  liberated  iodine   is  then  titrated 
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with  sodium  h3'posulphite.  Oue-sixth  part  of  the  iodine  found 
was  originally  present  in  the  sample. 

Detection  of  Traces  of  Chlorides  in  the  Presence  of  Iodides  and 
Bromides.  A.  Villiers  and  M.  Fayolle.  (Comptes  EcmJus, 
cxviii.  1152  and  1204.)  The  authors'  process  is  based  upon  the 
production  of  coloured  oxidation  products  by  the  action,  upon  an 
acid  solution  of  aniline,  of  chlorine  liberated  by  means  of  potas- 
sium permanganate  and  sulphuric  acid.  Iodine  and  bromine 
which  are  likewise  liberated  by  this  process  form  onl}''  colourless 
or  white  compounds,  while  chlorine  gives  rise  to  coloured  oxidation 
products,  which  are  black  if  present  in  quantity,  but  otherwise 
violet  or  blue  when  warm,  changing  to  red  on  cooling.  It  is 
stated  that  traces  of  chloride  can  thus  be  detected  in  the  presence 
of  iodides  and  bromides. 

The  delicacy  of  the  reagent  depends  on  the  acidity  of  the  liquid, 
a  solution  not  acid  giving  no  reaction,  while  a  large  quantity  of 
mineral  acid  also  interferes  with  the  test.  The  authors  find  acetic 
acid  preferable,  and  prepare  the  reagent  as  follows  : — 

Saturated  aqueous  solution  of  colourless 

aniline 400  c.c. 

Glacial  acetic  acid      .....     100    „ 

This  reagent  can  be  kept  indefinitely  in  yellow  bottles  without 
becoming  coloured. 

By  means  of  this  reagent  small  quantities  of  chlorine  can  be 
forthwith  detected  in  bromine  water  made  from  commercial 
bromine. 

Detection  of  Bromides  in  the  Presence  of  Iodides.  A.  Villiers 
and  M.  Fayolle.  (Comptcs  liendus,  cxviii.  1265.)  The  solution 
under  examination,  which  must  be  free  from  nitric  acid,  is  mixed 
with  an  excess  of  ferric  chloride  solution  containing  no  free 
chlorine.  The  iodine  thus  liberated  is  volatilized  by  evaporating 
the  mixture  to  dryness  and  heating  the  residue  on  a  water-bath 
for  several  hours.  The  residue  is  dissolved  in  water,  the  iron  pre- 
cipitated by  sodium  hydrate,  the  filtrate  acidified  with  hydrochloric 
acid,  and  the  bromine  liberated  by  the  cautious  addition  of  weak 
chlorine  water  in  the  presence  of  carbon  bisulphide  and  recognised 
by  the  yellow  colour  assumed  by  the  latter. 

Detection  of  Chlorides,  Bromides,  and  Iodides.  J.  Torrey. 
(Jouni.  Anal,  and  Appl.  C/ion.,  vi.  G(J7~G(jU.  From  Journ.  Chem. 
Soc.)  The  author  has  slightly  modified  the  process  originated  by 
Hart  and  communicated  by  Kebler.     The  bulb  tube  arrangement 
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has  been  replaced  b}^  a  small  tube  having  only  one  small  bulb 
blown  on  it,  the  tube  being  bent  slightly  away  from  the  perpen- 
dicular about  half  an  inch  above  where  it  leaves  the  cork.  Above 
the  bulb  thei-e  should  be  about  half  an  inch  of  tube  left.  The  flask 
containing  the  mixture  is  charged  with  ferric  sulphate  as  usual, 
and  the  iodine  evolved  is  readily  detected  b}-  holding  in  the  steam 
a  small  piece  of  starch-paper.  When  iodine  fumes  can  no  longer 
be  detected,  a  crystal  of  potassium  permanganate  is  added,  and,  on 
further  heating,  bromine  is  given  off',  which  is  best  detected  by 
allowing  the  fumes  to  act  on  iodized  starch-paper.  The  boiling 
must  be  quite  brisk,  or  else  the  bromine  will  not  be  completely 
expelled.  The  residue  is  then  tested  for  chlorine  in  the  usual 
manner.  Tlie  author  advises  working  on  a  very  small  quantity  of 
substance. 

Estimation  of  Calcium  Hypochlorite,  Chloride,  and  Chlorate  in 
Bleaching  Powder.  M.  Rosenbaum.  {Zeitsdn-./ih-angeicChcni., 
1893,  80.)  The  hypochlorite  is  estimated  by  Pennot's  process  by 
means  of  arsenious  acid  and  iodine  solution.  For  the  determina- 
tion of  the  cldoride  a  measured  portion  of  the  original  solution  is 
boiled  to  destroy  the  hypochlorite,  and  is  then  titrated  with  silver 
nitrate,  using  potassium  chromate  as  indicator.  Allowance  must 
be  made  for  the  chloride  formed  by  the  decomposition  of  the 
hypochlorite.  The  chlorate  is  estimated  l)y  boiling  a  measured 
portion  of  the  solution  for  some  time,  then  cooled  and  mixed  with 
a  definite  quantity  of  ferrous  ammonium  sulphate  and  an  excess  of 
sulphuric  acid.  After  boiling  the  mixture  and  again  allowing  to 
cool,  the  excess  of  iron  is  titrated  back  ^\•ith  jiermanganato.  From 
the  amount  of  chlorate  found  by  calculation  a  deduction  must  be 
made  for  that  formed  from  the  hypochlorite. 

Separation  of  Barium,  Strontium,  and  Calcium.  R.  Fresenius. 
{Zeifschr.  fill'  aualyt.  C/iciii.,  xxxii.  312  317.)  The  following 
qualitative  method  permits  the  detection  of  small  amounts  of  any 
one  of  the  alkaline  earths  in  presence  of  large  quantities  of  the 
others.  The  carbonates  are  converted  into  nitrates  and  thoroughly 
dried  at  180°,  and,  as  soon  as  cold,  triturated  with  equal  volumes 
of  absolute  alcohol  and  ether,  any  residue  being  washed  with  the 
same  mixture.  Traces  of  strontium  may  pass  into  sulutiou  with 
the  calcium,  whilst  traces  of  calcium  may  remain  in  the  residue. 
To  the  .solution,  2  drops  of  dilute  sulphuric  acid  are  added.  Any 
considerable  i»recipitate  is  undoubtedly  calcium  sulphate.  A 
trilling  prociiiitato  may  be  due  to  strontium.  In  this  case,  4  c.c. 
of  water  are  added,  and  the  ether-alcohol  is  evaporated  off.     A  few 
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drops  of  ammonia  are  added,  with  1  gram  of  ammouium  sulphate,  and 
the  liquid  is  boiled  and  filtered,  acidified  with  acetic  acid,  and 
tested  for  calcium  by  ammonium  oxalate.  The  nitrates  insoluble  in 
ether-alcohol  are  dissolved  in  ITX)  c.c.  of  water,  acidified  with  3  or 
4  drops  of  acetic  acid,  heated  to  boiling,  and  treated  gradually 
wdth  potassium  chromate  until  the  solution  is  yellow  and  no  longer 
gives  an  odour  of  acetic  acid  on  boiliug.  After  an  hour,  the 
barium  chromate  is  filtered  off,  and  a  portion  of  the  filtrate  tested 
with  ammonia  and  ammonium  carbonate.  If  a  bulky  precipitate 
is  produced,  it  must  be  strontium  carbonate.  If  otherwise,  the 
rest  of  the  filtrate,  mixed  with  a  drop  of  nitric  acid,  is  concentrated 
and  precipitated  with  ammonium  carbonate,  any  trifling  pi'e- 
cipitate  is  washed,  converted  into  chloride,  dried,  dissolved  in  a 
mixture  of  3  vols,  of  water  and  1  vol.  of  alcohol,  and  boiled  after 
adding  one  drop  of  potassium  chromate.  Strontium  is  indicated 
by  a  pulverulent,  yellow  precipitate. 

For  quantitative  purposes,  either  the  calcium  maj^  first  be 
separated  by  treating  the  nitrates  with  ether-alcohol,  and  then  the 
barium  be  separated  from  the  strontium  1)}'  potassium  chromate,  or 
the  barium  may  first  be  separated  as  chromate,  the  calcium  and 
strontium  be  precipitated  as  carbonates,  converted  into  nitrates, 
and  separated  by  ether-alcohol.  Both  methods  give  equally 
accurate  results ;  the  barium  and  calcium  precipitates  are  pure, 
the  strontium  alone  retaining  a  trace  of  calcium. 

Estimation  of  Ammonia  in  Presence  of  Sulphides  or  Cyanides. 
E.  Henry.  {Bull.  Soc.  Chim.  [3],  ix.  1018.)  If  ammonia  is  to 
be  estimated  in  the  presence  of  sulphides  or  cj^anides,  the  two 
latter  should  be  precipitated  with  basic  acetate  of  lead  before  the 
distillation  with  alkali,  as  otherwise  appreciable  quantities  of 
sulphuretted  hydrogen  or  hydrocyanic  acid  are  liable  to  pass  over 
with  the  distillate. 

The  Sulphocyanide  Test  for  Iron.  H.  Schulze.  {Cliem. 
Zeitunff,  xvii.  2.)  Very  weak  solutions  of  ferric  salts  not  contain- 
ing any  free  mineral  acid  have  been  observed  by  the  author  to 
undergo  a  change  on  being  kept  for  some  length  of  time,  and  to 
fail  to  react  with  potassium  sulphocyanide  in  the  usual  manner. 
A  similar  alteration  is  stated  to  occur  with  stronger  solutions  on 
boiling.  The  probable  conversion  of  the  iron  into  (iraham's  soluble 
ferric  h3'di-ate  under  these  conditions  is  suggested  as  an  exj^lana- 
tion  of  the  failure  of  sulphocyanide  to  produce  the  characteristic 
red  coloration. 

Estimation  of  Iron  in  Waters.      A.  Zega.     {Chcm,  Zcitunr/, 
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xvii.  1564,  15(i5.)  The  process  suggested  by  the  author  is  a  coloi'i- 
metric  one,  based  on  the  well-known  reaction  between  ferric  solu- 
tions and  potassium  sulphocj^anide.  Details  are  given  in  the 
paper. 

Separation  and  Estimation  of  Copper  and  Cadmium.  P.  E. 
Browning.  {Amt-r.  Journ.  >Sc.  [3],  xlvi.  280-283.)  The  method 
recommended  by  the  author  is  a  modification  of  the  iodide  process, 
and  is  stated  to  give  very  satisfactory  results.  The  solution  contain- 
ing the  two  metals  is  mixed  with  a  sufficient  quantity  of  potassium 
iodide  to  ensure  complete  precipitation  of  the  copper,  and  the  mix- 
ture is  completely  freed  from  the  liberated  iodine  by  boiling.  The 
precipitated  cuprous  iodide  is  collected  on  a  weighed  asbestos 
filter,  washed,  dried  at  120-150^,  and  weighed.  The  filtrate  is 
heated  with  potassium  nitrite  and  sulphuric  acid  in  oi'der  to  de- 
compose the  excess  of  iodide,  and  when  ever}^  trace  of  iodine  is 
expelled,  the  cadmium  is  precipitated  by  boiling  with  sodium 
carbonate.  The  cadmium  carbonate  is  next  collected  on  an 
asbestos  filter,  and  convertel  into  oxide  by  ignition. 

Volumetric  Estimation  of  Mercury.  M.  J.  Laborde.  {Journ. 
dc  Phann.  et  dc  C/iim.,  1893,  507.)  The  process  described  by  the 
author  is  based  on  the  following  reaction  : — 

2  Hg  Cla  +  Sn  CI.  =  Sn  Cl^  +  2  Hg  CI. 
The  stannous  chloride  solution  is  prepared  by  dissolving  4  grams 
of  metallic  tin  in  50  c.c.  of  hot  hydrochloric  acid  and  adding 
sufficient  water  to  make  up  1  litre.  It  is  titrated  with  10  c.c.  of 
a  solution  of  mercuric  chloride  (10  grams  per  litre)  in  the  presence 
of  5  c.c.  of  a  solution  containing  100  gi-ams  of  ammonium  acetate 
and  the  same  quantity  of  acetic  acid. 

Detection  of  Tin  in  Presence  of  Iron,  Copper,  and  other  Metals. 
G.  Di'niges.  (Bull,  de  la  Soc.  dc  Pharni.  dc  Bonlcau.c,  September, 
1893.)  The  reagent  omployed  by  the  author  is  a  solution  of  10 
grams  of  ammonium  molybdate  in  100  c.c.  of  water  and  100  c.c.  of 
pure  sulphuric  acid.  Several  drops  of  the  solution  under  examina- 
tion are  placed  on  a  platinum  dish  with  one  drop  of  sulphuric 
acid,  and  a  piece  of  zinc  is  placed  on  the  platinum  in  contact  with 
the  liquid ;  after  one  or  two  minutes  the  zinc  is  removed,  the 
dish  washed  under  a  thin  stream  of  water,  allowed  to  drain,  and  if 
a  metallic  stain  is  found  on  the  platinum,  at  the  place  of  contact 
with  the  zinc,  it  is  moistened  with  4  or  5  drops  of  hydrocliloric 
acitl,  and  evaporated  to  complete  dryness.  The  residue  is  treated 
with  a  few  drops  of  water,  and  one  or  two  drojis  of  the  resulting 
solution  added  to  two  or  throe  c.c.  of  tlio  molybdate  solution,  when 
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the  presence  of  tin  will  be  indicated  Ly  an  immediate  blue 
coloration. 

Estimation  of  Lead  in  Ores.  A.  H.  Low.  {Chemical  News, 
Ixvii.  178,  179.)  1  gram  of  ore  is  heated  carefully  with  10  c.c.  of 
a  mixture  of  equal  parts  of  nitric  acid  and  water  until  pretty  well 
decomposed  ;  the  nitric  acid  is  then  expelled  by  boiling  with  10 
c.c.  of  concentrated  sulphuric  acid,  and,  when  cool,  10  c.c.  of  pure 
dilute  sulphuric  acid  (1:9)  and  about  2  grams  of  Rochelle  salt  arc 
added.  When  the  latter  is  dissolved,  40  c.c.  of  distilled  water  is 
added,  the  whole  boiled,  the  precipitate  collected,  washed  wdth 
dilute  sulphuric  acid,  and  then  heated  with  a  saturated  solution  of 
ammonium  chloride  until  all  the  lead  sulphate  is  dissolved  ;  the 
liquid  is  then  filtered.  Strips  of  pure  aluminium  are  placed  in  the 
filtrate,  which  is  boiled  until  the  lead  is  all  precipitated,  cold 
water  is  added,  the  lead  adhering  to  the  aluminium  removed,  all 
the  lead  collected  in  a  porcelain  dish,  washed  with  water,  and 
finally  with  alcohol,  then  dried  and  weighed.  A  deduction  of  3 
per  cent,  is  a  fair  allowance  for  arriving  at  the  fire  assay  of  a  pure 
ore  of  the  same  grade. 

Estimation  of  Lead  in  Tartaric  and  Citric  Acids.  R.  War  in  g- 
tou.  (Jotirn.  Soc.Chem.  Bid.,  xii.  97-104,  222-225.)  The  author 
considers  it  almost  impossible  for  manufacturers  to  produce 
commercial  tartaric  and  citric  acids  absolutely  free  from  lead,  but 
thinks  that  the  proportion  of  this  metal  should  not  exceed  5  parts 
per  million.  He  recommends  the  following  process  for  its  estima- 
tion : — 40  grams  of  the  sample  of  acid  are  dissolved  in  a  little 
water,  and  pure  sti'ong  ammonia  is  added  in  slight  excess  ;  the 
liquid  is  then  cooled  and  diluted  to  120  c.c.  As  a  preliminary 
experiment,  1<J  c.c.  are  diluted  to  50  c.c,  and  mixed  in  a  Nessler 
cylinder  with  1  drop  of  solution  of  ammonium  sulphide ;  the  colour 
developed  indicates  what  volume  of  solution  should  be  taken  for 
the  determination,  and  this  may  range  from  5  to  50  c.c.  The 
tint  has  now  to  be  matched  with  the  pure  solutions.  A  volume  of 
pitre  ammoniacal  tartrate  or  citrate  solution  identical  with  that 
taken  of  the  acid  under  examination  is  mixed  with  a  measured 
quantity  of  a  slightly  acid  lead  nitrate  solution,  containing  O'l 
gram  of  metallic  lead  per  litre.  A  drop  of  ammonium  sulphide 
is  then  added,  and,  should  the  coloration  be  too  light  or  too 
dark,  the  experiment  must  be  repeated  until  a  perfect  match  is 
obtained,  just  as  in  Nesslerizing  water.  Iron  and  copper,  if  pre- 
sent, can  be  rendered  harmless  by  the  addition  of  a  drop  of  solu- 
tion of  potassium  cyanide  before  adding  the  ammonium  sulphide. 
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Mere  traces  of  iron  may  be  ignored,  as  they  do  not  inteifere  with 
the  test. 

Volumetric  Estimation  of  Arsenic  and  Antimony.  S.  Cxyory. 
{Zeitschr.  far  anahjt.  Chcvi.,  xxxii.  415-421.)  The  process  sug- 
gested by  the  author  is  based  on  the  complete  conversion  of 
arsenions  and  antimonious  oxides  into  the  corresponding  pent- 
oxides  by  the  action  of  potassium  bromate,  in  accordance  with  the 
following  equation  : — 

2  K  Br  0.  +  2  H  CI  +  3  Aso  0,  =  2  K  CI  +  2  H  Br  +  3  As.  0^. 
A  decinormal  bromate  solution  is  obtained  by  drjang  the  salt  at 
110°  and  dissolving  2'7850  grams  to  1  litre.  The  arsenions  or 
antimonious  solution  is  strongly  acidified  with  hydrochloric  acid, 
then  mixed  with  one  drop  of  a  1  per  cent,  solution  of  methyl-orange, 
and  the  bromate  solution  added  from  a  burette  until  the  liqiiid 
changes  from  pink  to  colourless.  This  change  is  brought  about  b}' 
the  final  drop  of  the  bromate  with  great  precision. 

The  Test  for  the  Presence  of  Arsenic  in  Bismuth  and  Antimony 
Salts  in  the  Recent  Edition  of  the  United  States  Pharmacopoeia. 
J.  C.  Umney.  {Pharm.  Jouvn.^  3rd  series,  xxiv.  43'J.)  The  author 
objects  to  the  modificat'on  of  Bettendorf's  test  for  the  detection  of 
■arsenic  adopted  in  the  above-named  instances  in  the  United  States 
Pharniacopn'ia.  The  original  test  is  a  most  useful  one,  and,  as 
usually  applied,  consists  in  the  addition  of  a  solution  of  stannous 
chloride  in  hydrochloric  acid,  but  it  is  now  modified  in  the  above 
work  by  the  presence  of  metallic  tin,  which,  in  the  case  of  the  salts 
of  bismuth  and  antimony,  appears  to  be  inadmissible.  Under  the 
head  of  bismuth  snbcarbonate  the  U.S. P.  states  as  follows: — "If 
1  gram  of  the  salt  be  ignited  in  a  porcelain  crucible,  the  residue 
when  cold  dissolved  in  5  c.c.  of  stannous  chloride  T.  S.  (see  list  of 
reagents,  Bettendorf's  test  for  arsenic),  and  a  small  piece  of  pure 
tin  foil  adtiod,  no  dark  coloration  or  precipitate  should  bo  produced 
within  fifteen  minutes  (limit  of  arsenic).''  If  this  test  be  carried 
out  with  samples  of  the  salts  of  bismuth  and  antimony — the  salts 
and  reagents  having  been  previously  proved  to  be  free  from 
arsenic — the  following  reaction  takes  place: — (1)  Bismuth  salts  : 
The  solution  darkens  immediately  on  the  addition  of  metallic  tin, 
and  a  heavy  black  precipitate  rapidly  forms.  At  the  end  of  the 
proscribed  time,  if  the  mixture  be  well  agitated,  almost  complete 
precipitation  of  the  bismuth  has  taken  place,  so  that  if  the  liquid 
.separated  by  filtration  bo  pouretl  into  water,  hardly  any  precipita- 
tion of  oxysalt  occurs.  The  black  precii)itate  is  found  to  consist 
wholly  of  bismuth.     (2)  Antimony  salts:  Under  the  same  condi- 
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tions,  the  precipitation  is  not  so  rapid  as  in  the  case  of  bismuth 
salts,  nor  so  complete,  but  a  black  precipitate  is  formed,  quite 
maskino;  any  indication  of  arsenic  if  present.  If  Bettendorf's 
reagent  be  applied,  without  metallic  tin,  to  a  solution  of  the 
chlorides  of  either  metal  in  hydrochloric  acid,  the  minutest 
quantit}"  of  arsenic  may  be  detected. 

Volumetric  Estimation  of  Silver.  Gr.  Deniges.  {Compfes 
Rendus,  cxvii.  1078-KJ81.)  The  reaction  between  silver  nitrate 
and  potassium  cyanide,  with  formation  of  silver  potassium  cyanide, 
proceeds  regularly  in  presence  of  ammonia,  and  the  end  reaction 
is  made  very  sensitive  by  adding  a  small  quantity  of  potassium 
iodide  to  the  liquid.  The  result  is  not  affected  by  considerable 
variations  in  the  proportion  of  ammonia,  or  by  the  presence  of 
alkaline  hydrates,  carbonates,  chlorides,  bromides,  phosphates,  etc. 
It  is  therefore  not  only  a  very  accurate  process  for  the  estimation 
of  hydrocyanic  acid  or  cyanides,  but,  by  using  a  standard  solution 
of  potassium  cyanide,  it  can  be  employed  for  the  estimation  of  any 
silver  compound  whatever. 

A  solution  of  about  10  grams  of  potassium  cyanide  per  litre  is 
used,  and  will  remain  unchanged  for  many  days,  its  stability, 
especially  in  hot  solutions,  being  increased  by  the  presence  of 
excess  of  alkali. 

The  quantity  of  substance  taken  for  analysis  should  contain  about 
one-thousandth  of  a  gram  equivalent  of  silver,  and  is  dissolved  in  10 
c.c.  of  ammonia  solution  and  5  c.c.  of  water,  with  the  aid  of  heat 
if  necessary.  The  ferrocyanide,  bromide,  and  iodide  will  not  dis- 
solve until  the  standai'd  cyanide  solution  is  added.  The  phosphate, 
arsenate,  chromate,  oxide,  and  sulphide  should  be  dissolved  in 
nitric  acid  and  then  mixed  with  excess  of  ammonia.  In  all  cases 
the  liquid  containing  a  slight  excess  of  ammonia  is  mixed  with  20 
c.c.  of  standard  cyanide  solution,  about  100  c.c.  of  water,  and  a 
small  quantity  of  potassium  iodide  solution,  and  decinormal  silver 
nitrate  solution  is  added  gradually  with  constant  agitation  until  a 
slight,  permanent  turbidity  is  produced.  The  difference  between 
the  volume  of  silver  solution  required  and  that  required  for  the 
20  c.c.  of  standard  cyanide  solution  alone,  gives  the  quantity  of 
silver  present  in  the  substance. 

This  process  is  available  for  the  volumetric  estimation  of  pre- 
cipitates of  silver  chloride ;  the  direct  estimation  of  chlorides  in 
liquids  of  animal  origin  ;  the  determination  of  the  xantho-uric 
compounds  in  urine  by  precipitation  with  ammoniacal  silver 
nitrate  solution,  and  estimation  of  the   excess   of  silver   in  the 
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filtered  liquid  ;  estimation  of  potassium  iodide  by  precipitation 
with  ammoniacal  silver  uitrate  solution  ;  and  the  estimation  of  all 
substances  such  as  acetylenes,  arsenic  hydride,  antimou}'-  hydride, 
aldehj'des,  carbonic  oxide,  etc.,  which  are  capable  of  altering  the 
strength  of  alcoholic,  ammoniacal,  or  acid  solutions  of  silver  salts. 

Detection  of  "  Saccharin "  in  Presence  of  Salicylic  Acid.  E. 
Hairs.  {Apotli.  Zeitung,  viii.  5(JU.j  The  isolated  product  con- 
taining the  saccharin  and  salicylic  acid  extracted  from  the  sub- 
stance under  examination  is  acidified  with  hydrochloric  acid  and 
then  mixed  with  excess  of  bromine  water,  which  causes  the 
complete  precipitation  of  the  salicylic  acid.  The  filtrate  from  the 
dibromosalicylic  acid  is  freed  from  bromine  by  a  current  of  air  and 
then  agitated  with  ether.  The  latter,  on  evaporation  with  a  few 
drops  of  sodium  bicarbonate,  leaves  a  residue  of  "  saccharin," 
which  may  be  recognised  by  its  sweet  taste  and  other  well-known 
reactions. 

Detection  of  Saccharin  in  Beer.  F.  Gantter.  (Zeitschr.  fiiv 
analijt.  Chcm.,  xxxii.  3UD-ol2.)  Half  a  litre  of  beer  is  evaporated  to 
a  .'^yrup,  and,  after  the  addition  of  a  few  drops  of  hydrochloric  acid, 
is  shaken  in  a  stoppered  bottle  with  200  c.c.  of  !J5  per  cent,  alcohol. 
The  clear  solution  decanted  from  the  precipitate  is  evaporated  and 
-the  residue  shaken  with  ether.  The  ethereal  extract  is  evaporated 
and  the  residue  boiled  with  water.  The  aijueous  solution  when 
evaporated  leaves  the  saccharin  in  a  sufticiently  pure  condition  to 
allow  of  its  recognition  by  its  intensely  sweet,  characteristic  taste, 
this  taste  never  being  observed  in  the  residue  from  pure  beer. 

Detection  of  Saccharin  in  Wine  and  Beer.  E.  Spaeth.  {ZcifscJn: 
fiir  angcir.  Choit.^  18!);>,  579  581.)  Tlie  sample  of  beer  is  first 
freed  from  the  bitter  principles  of  hop  by  adding  a  few  crystals  of 
copper  nitrate ;  wine  does  not  require  this  preliminary  treatment. 
About  2CX3  c.c.  of  the  sample  are  mixed  with  sand  and  evaporated  ; 
the  residue  is  mix*ed  with  2  c.c.  of  phosphoric  acid,  and  i-epeatedly 
extracted  at  a  slightly  elevated  temperature  with  a  mixture  ot 
equal  parts  of  ether  and  petroleum  ether.  The  resulting  solutions 
are  filtered  through  asbestos  and  distilled ;  the  residue  is  tx-eated 
M'ith  a  little  water  containing  a  very  small  quantity  of  sodium 
carbonate,  and  then  tested.  A  sweet  taste  indicates  the  ]>resence 
of  saccharin,  the  quantity  of  which  is  estimated  as  usual  by  fusion 
with  nitre  and  determination  of  the  resulting  sulphate. 

Estimation  of  Succinic  Acid  in  Wine.  A.  Rau.  {Ztitsrhr.  fiiv 
anahjt.  C'licin.,  xxxii.  182  -18G.)  lOD  c.c.  of  the  wine  are  evaporated 
to  a  syrup,   extracted  repeatedly  witii  boiling  alcohol,  and    the 
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cooled  alcoholic  solutions  filtered,  mixed,  and. distilled.  The  resi- 
due is  dissolved  in  a  little  hot  water,  and  the  cooled  solution 
filtered,  if  turbid  ;  it  is  then  treated  with  barium  nitrate,  3-4  vols, 
of  90  per  cent,  alcohol  are  added,  and  the  mixture  is  well  stirred. 
The  precipitate,  containing  tartaric,  malic,  and  succinic  acids,  is 
collected,  washed  well  with  70  per  cent,  alcohol,  warmed  with 
sodium  carbonate  solution,  and  filtered  ;  the  filtrate  is  neutralized 
with  nitric  acid,  evaporated  to  a  small  bulk,  and,  after  neutraliza- 
tion with  ammonia,  is  precipitated  with  a  magnesia  mixture,  made 
with  magnesium  nitrate,  ammonium  nitrate,  and  ammonia.  The 
precipitate,  which  contains  the  tartaric  acid,  is  filtered  off  after 
three  or  four  hours'  repose  ;  the  filtrate  is  heated  with  potash  until 
all  the  ammonia  is  expelled,  then  filtered  from  magnesia,  neutral- 
ized exactly  with  nitric  acid,  diluted  to  100-150  c.c,  and  precipi- 
tated with  silver  nitrate  (1:20).  Silver  nitrate  precipitates  succinic 
acid  completely,  but  produces  pi-ecipitates  in  malic  acid  solutions 
only  when  they  are  stronger  than  1 :  800.  The  precipitate  is  col- 
lected on  a  tared  filter,  washed  well,  dried,  and  weighed.  As  a 
control,  it  may  be  ignited  and  the  silver  weighed.  Should  the 
solution,  to  which  silver  nitrate  is  to  be  added,  contain  chlorides, 
which  may  happen  if  too  much  alcohol  has  been  added  after  the 
barium  nitrate,  or  too  long  an  interval  has  been  allowed  before 
filtration,  a  portion  of  it  must  be  evaporated,  incinerated,  tho 
chlorine  determined,  and  a  corresponding  quantity  of  silver 
chloride  subtracted  from  the  weight  of  the  silver  succinate. 

Detection  of  Mineral  Acids  in  Vinegar.  G.  Griggi.  (Chem. 
Cent)'.,  1803,  1033.)  The  reagent  recommended  by  the  author  is  a 
solution  of  magenta  in  alcohol  of  90  per  cent.  On  adding  one 
drop  of  this  solution  to  1  c.c.  of  the  vinegar  in  a  porcelain  dish, 
the  colour  remains  unchanged  if  the  vinegar  was  pure ;  while  in 
presence  of  1  per  cent,  of  minei'al  acid  in  the  vinegar,  the  reddish- 
violet  colour  is  changed  to  a  dirty  yellow. 

Detection  of  Margarin  in  Butter.  F.  Gantter.  {Zeitschr.  filr 
analyt.  C'/ic»i.,  xxxii.  411-413.)  The  iodine  number  for  genuine 
butter  varies  from  13  to  16  when  determined  by  the  author's  pro- 
cess ;  that  of  margarin  is  variable  according  to  the  kind  of  fat  or 
oil  employed  in  its  manufacture,  but  is  always  much  higher,  so 
that  an  iodine  absorption  exceeding  16  per  cent,  would  indicate 
adulteration.  Genuine  butter  gives  only  a  straw-yellow  to  reddish- 
yellow  colour  with  strong  sulphuric  acid  ;  most  of  the  oils  used  in 
making  margarin  give  a  dark-brown  colour. 

Detection   and  Approximate  Estimation  of  Cotton-Seed  Oil  in 
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Lard  and  Olive  Oil.  F.  Gantter.  (Zeitschr.  fiiv  analyt.  Chevi., 
xxxii.  303-308.  From  JoitDi.  Chem.  Soc.)  The  author  Las  ob- 
tained specimens  of  cotton  oil,  as  well  as  of  adulterated  lard,  which 
give  no  reaction  with  Becchi's  silver  nitrate  test ;  this  test  can 
therefore  no  longer  be  depended  on  for  the  detection  of  this  adul- 
terant. The  iodine  absorptions  of  lard  and  cotton  oil,  23-27  per 
cent,  and  43-45  per  cent,  respectively,  as  determined  by  the 
author's  process,  differ  widely  enough  to  allow  of  the  calculation, 
within  10  per  cent.,  of  the  proportion  of  cotton  oil  present.  To 
detect  smaller  amounts  than  10  per  cent..  1  c.c.  of  the  perfectly 
dry,  melted  fat  or  oil  is  dissolved  in  10  c.c.  of  light  petroleum 
in  a  test-tube,  a  single  di-op  of  concentrated  sulphuric  acid  is 
added,  and  the  whole  well  shaken.  Pure  lard  gives  only  a 
straw-yellow  to  feeble  reddish-yellow  coloured  liquid,  from  which, 
on  repose,  dark  reddish-yellow  drops  slowly  settle  out,  leaving  a 
nearly  or  perfectly  colourless  upper  liquor.  Olive  oil  acquires  a 
rather  darker  colour  at  first,  but  behaves  like  lard  on  standing.  In 
presence  of  cotton  oil,  a  deep  brown  to  black  colour  is  immediately 
produced,  and  remains  unchanged  even  on  standing  for  a  long 
time.     As  little  as  1  per  cent,  can  thus  be  detected. 

Detection  of  Sesame  Oil  as  an  Adulterant  in  Olive  Oil.  P. 
Soltsien.  {Pharm.  Zcitung^  1893,654.)  On  shaking  five  volumes 
of  pure  olive  oil  with  one  volume  of  Bettendorf's  reagent  and  heat- 
ing on  a  water-bath  for  a  few  minutes,  an  orange-yellow  coloration 
is  imparted  to  the  reagent.  Sesame  oil  treated  in  the  same  way 
gives  a  deep  wine-red  coloration.  In  mixtures  of  the  two  oils  the 
red  colour  caused  by  the  sesame  oil  will  be  distinctly  discernible. 

Estimation  of  Beef  Fat  in  Lard.  W.  F.  K.  Stock.  {Analyst, 
xix.  2-7.)  The  author's  process  is  based  on  the  slight  solubility  of 
beef  stearin  in  ether  at  13°.  The  requisites  are  :  six  25  c.c.  gi^adu- 
ated  test-mixers  fitted  with  glass  stoppers  ;  ether  of  0-720  specific 
gravity  ;  a  set  of  mixtures  of  pure  lard  melting  at  34-35°  with  5, 
10,  15,  and  20  per  cent,  of  beef  stearin  melting  at  5(>°  ;  a  second 
set  of  mixtures  of  pure  lard  melting  at  39-40°  with  beef  fat  melt- 
ing at  50°. 

The  melting-point  of  the  sample  is  taken  by  the  capillary  tube 
method  24  hours  after  the  tube  has  been  filled.  Suppose  the  melt- 
ing-point to  be  at  34°,  3  c.c.  of  the  melted  fat  is  run  into  one  of 
the  test-mixers  and  dissolved  in  21  c.c.  of  ether,  then  placed  in 
water  at  20-25°.  3  c.c.  of  each  of  the  first  set  of  mixtures  is  dis- 
.solved  in  exactly  the  same  way.  The  five  tubes  are  then  cooled 
down  to  13°  and  allowed  to  remain  at  that  temperature  (particii- 
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larly  towards  the  last)  for  24  hours.  The  apparent  volume  of 
deposit  in  each  tube  is  then  noted,  and  this  will  give  an  immediate 
clue  as  to  the  condition  of  the  sample.  The  ether  is  poured  off 
from  the  tubes  as  far  as  possible,  and  10  c.c.  of  fresh  ether  at  13° 
is  added  in  each  case.  The  stoppers  are  inserted,  the  tubes  well 
shaken,  and  after  the  deposit  has  settled  the  operation  is  repeated. 
The  whole  contents  of  the  tubes  are  now  transferred  to  weighed 
shallow  beakers.  The  ether  is  carefully  run  off,  and  the  deposits 
are  dried  for  15  minutes  at  10^.  The  beakers  are  cooled  and 
weighed,  and  the  standard  weight  nearest  to  that  of  the  sample  is 
used  as  the  factor  by  which  to  calculate  the  beef  fat.  For  samples 
with  a  higher  melting-point,  the  second  set  of  mixtures  should  be 
used.  The  actual  presence  of  beef  fat  must  be  proved  by  the 
microscope.  For  this  purpose,  a  few  particles  of  the  dry  residue 
are  placed  on  a  slide,  moistened  with  alcohol,  and  covered.  Very 
moderate  pressure  should  be  applied  to  the  cover,  and  the  slide 
viewed  with  a  1-inch  objective  and  the  C  eye-piece.  The  presence 
of  beef  stearin  may  often  be  recognised  by  the  naked  eye. 

As  regards  pure  lard,  the  author  is  enabled  to  state  that  no 
sample  melting  below  39°  gives  more  than  0-011  gram  of  ether- 
washed  deposit.  A  sample  melting  at  45-8°  gave,  however,  0-146 
gram  of  deposit.  This  shows  the  necessity  of  having  the  two  sets 
of  standard  mixtures  and  carrying  out  the  analysis  by  a  strict 
comparison  test.  Direct  experiment  has  shown  that  neither  cotton 
oil,  palm-nut-kernel  oil,  nor  cocoa-nut  oil,  interferes  with  the  de- 
position of  the  crystals  of  beef  stearin. 

Identification,  and  Tests  for  the  Purity  of  Lanolin.  M.  Astolf  i. 
{Apothekcr  Zeitung^  1894,  94.)  Lanolin  may  be  identified  by  the 
following  test,  which  also  serves  to  inlicate  the  purity  of  the 
sample.  0-1  gram  of  lanolin  incorporated  with  10  c.c.  of  pure 
concentrated  sulphuric  acid  gives  an  intensely  red  liquid  with  a 
greenish  fluorescence,  the  depth  of  colour  depending  upon  the 
purity  of  the  lanolin  ;  if  10  c.c.  of  chloroform  be  added  to  the 
above,  well  agitated  with  it  and  allowed  to  separate,  the  chloro- 
form layer  will  have  a  bright  red  colour,  while  at  the  line  of  con- 
tact of  the  two  liquids  a  black  line  will  be  noticeable.  These 
results,  when  compared  with  those  obtained  with  pure  lanolin,  will 
indicate  the  purity  of  the  sample  examined. 

Assay  of  Indigo.  P.  Ulzer.  {Chcm.  Centr.,  1893,  ii.  597.) 
About  1  gram  of  the  very  finely  powdered  sample  is  boiled  for  10 
minutes  with  50  c.c.  of  5  per  cent,  aqueous  soda  and  10  c.c.  of 
hydrogen  peroxide.     After  cooling,  it  is  diluted  to  twice  its  volume 
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with  water,  and  filtered  through  a  tared  filter.  The  precipitate  is 
washed  with  hot  water,  then  with  dilute  hydrochloric  acid  (1  to 
10),  again  with  hot  water,  and  finally  with  boiling  alcohol  until 
the  filtrate  is  pale  blue.  The  precipitate  is  then  dried  at  100  , 
weighed  and  incinerated,  in  order  to  weigh  and  subtract  the  small 
amount  of  ash.  If  the  alcoholic  filtrate  is  evaporated  to  dryness, 
and  the  residue  heated  at  100°  until  constant,  the  amount  of 
indigo-red  is  approximately  found. 

This  method  is  stated  to  be  independent  of  the  other  organic 
matters  accompanying  the  indigotin,  and  therefore  to  give  good 
results  even  with  indigos  of  low  percentage. 


MATERIA   MEDIC  A   AND   PHARMACY. 


PART   11. 
MATERIA  MEDICA  AND  PHARMACY. 

Report  on  Two  Samples  of  Ipecacuanha.  J.  Attfield.  {Phann. 
Joimi.,  3rd  series,  xxiv.  48.)  The  two  samples  of  so-called 
ipecacuanha  reported  upon  by  the  author  were  found  to  contain, 
in  round  figures,  two-thirds  only  of  official  ipecacuanha  (roots),  and 
one-third  of  ipecacuanha  stems.  One  of  these  samples  was  found 
on  analysis  to  yield  1-95  per  cent,  of  alkaloid,  and  9-3  per  cent,  of 
moisture.  The  roots  contained  in  this  sample  gave  2'02  per  cent. 
and  the  stems  1-89  per  cent,  of  alkaloid,  while  the  moisture  in 
roots  and  stems  amounted  to  9'9  and  8-1  per  cent,  respectively. 
The  second  sample  yielded  1-82  per  cent,  of  alkaloid,  the  roots 
alone  2-0,  and  the  stems  1-40  per  cent.  The  moisture  in  the  whole 
sample  amounted  to  9-3,  that  in  the  roots  to  10,  and  that  in  the 
stems  to  8  per  cent. 

The  author  recommends  that,  pending  the  development  of  more 
exact  knowledge  respecting  "emetine"  and  the  introduction  of 
an  authoritative  process  for  the  standardization  of  ipecacuanha, 
analysts  engaged  in  this  assay  should  exti-act  the  drug  with  cold 
ammoniacal  chloroform  first,  and  hot  afterwards,  and  conduct  any 
evaporation  at  as  low  a  temperature  as  possible.  In  this  manner, 
maximum  and  fairly  concordant  results  as  regards  any  one  sample 
analysed  by  different  chemists  may  be  expected.  He  also  points 
out  that,  in  future,  the  percentage  of  "emetine"  may  not  be  the 
only  guide  for  judging  the  therapeutic  value  of  ipecacuanha,  since 
it  has  been  ascertained  that  roots  from  which  the  alkaloid  is  re- 
moved are  still  possessed  of  medicinal  virtues. 

The  Chemistry  of  Ipecacuanha.  B.  H.  Paul  and  A.  J.  Cowu- 
ley.  (Phann.  Journ.^  3rd  series,  xxiv.  61-63.)  The  authors 
give  a  preliminary  report  of  their  researches  which  are  not  yet 
completed.  From  the  examination  of  a  number  of  different 
samples  of  ipecacuanha  they  have  ascertained  that  the  alkaloid 
existing  in  this  drug  is  for  the  most  part  a  perfectly  amorphous 
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substance,  of  marked  alSalinit}^,  forming  definite  neutral  salts 
which  are  also  amorphous,  and  are  uncrystallizable  like  the  base 
they  contain.  They  further  find  that  this  amorphous  alkaloid  is 
associated  with  others  which  are  distinctly  cr3^stalline  and  very 
different  from  the  amorphous  base  in  phj^sical  characters.  This 
observation  serves  to  account  for  some  of  the  discordant  statements 
made  by  Kunz,  Lefort,  Wurtz,  Podwysotzki  and  others  with  regard 
to  the  alkaloid  of  ipecacuanha.  The  crystalline  base  referred  to  is 
found  to  be  very  much  less  soluble  in  ether,  chloroform,  or  benzene 
than  the  amorphous  alkaloid  with  which  it  is  associated ;  but  it 
is  not  until  separation  has  been  carried  to  some  considerable 
extent  that  this  difference  becomes  apparent.  The  quantity  of 
material  disposed  of  in  the  operations  of  fractional  crj'stallization 
or  precipitation,  requisite  for  separating  the  alkaloids,  proved  to 
be  so  great  as  to  leave  but  an  insufficient  amount  for  a  fuller 
examination  and  the  completion,  for  the  present,  of  the  authors' 
research. 

The  stem  of  Brazilian  ipecacuanha  is  stated  by  the  authors  to 
contain  a  small  proportion  of  the  same  amorplious  alkaloid  that  is 
pre.sent  in  the  root ;  but  it  is  found  to  be  accompanied  by  a  relatively 
much  larger  proportion  of  a  distinctly  crystalline  base  than  is 
obtainable  from  the  latter.  It  follows,  therefore,  that  determina- 
tions of  the  amount  of  alkaloid,  as  a  whole,  in  the  stem  will  not 
correctly  express  the  relations  of  stem  and  root  in  regard  to  the 
amount  of  emetine,  and  that,  in  the  present  state  of  knowledge, 
no  inference  can  be  drawn  from  such  determinations  as  to  the 
relative  values  of  those  portions  of  the  plant  as  medicinal  agents. 
Meanwhile  it  is  pointed  out  that,  apart  from  the  absence  of  official 
recognition,  there  is  no  ground  for  the  assumption  that  ipecacuanha 
stems  possess  properties  justifying  their  admixture  with  the  roots. 

As  to  the  relatiive  value  of  other  kinds  of  ipecacuanha,  it  has 
been  stated  that  the  Carthagena  root  is  equal  to,  if  not  better  than, 
the  Brazilian  at  the  present  time.  This  opinion  is  based  upon 
the  amount  of  alkaloid  obtained  from  the  Carthagena  drug,  and 
on  the  assumption  that  this  alkaloid  is  identical  with  that  con- 
tained in  Brazilian  ipecacuanlia.  The  authors  have  obtained 
evidence,  however,  that  Carthagena  ipecacuanha  contains,  in 
addition  to  a  considerable  amount  of  amorphous  alkaloid,  some 
proportion  of  another  crystallizablo  base,  presenting  marked 
differences  from  the  cr3'stallino  alkaloid  of  the  Brazilian  drug. 
Tliey  therefore  consider  it  unjustifiable,  for  the  present,  to 
advocate  the  substitution  of  the  one  for  the  other  upon  the  ground 
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of  possible  similarity  of  origin  or  of  apparently  analogoixs  me'li- 
cinal  characters. 

In  conclusion  the  authors  refer  to  the  striking  absence  of  agree- 
ment between  the  data  obtained  by  different  investigators  in 
determinations  of  the  alkaloid  in  ipecacuanha,  and  to  the  different 
opinions  consequently  held  as  to  the  amount  of  emetine  in  the 
drug.  They  consider  that  the  facts  alreadj^  established  by  them 
as  to  the  existence  of  distinct  alkaloids,  in  regard  to  which  some 
solvents  exercise  a  differentiating  action,  may  account  for  some 
of  the  differences  between  experimental  results  previously 
obtained,  and  further  that  such  differences  may  also  arise  from 
the  want  of  preserving,  throughout  the  entire  treatment,  condi- 
tions which  are  suited  to  the  characters  of  the  material  operated 
upon,  and  of  the  substance  to  be  obtained  from  it.  From  their 
own  experience  they  are  inclined  to  the  conclusion  that  the 
amount  of  alkaloid  in  ipecacuanha  root  does  not  deviate  very 
much  from  2  per  cent.,  as  shown  by  the  results  given  in  the 
following  table : — 

Total  Mixed  Alkalokls. 


Xo. 

Root. 

stem 

1 

.    2-02 

— 

2 

1-95 



H 

2-14 

— 

■},  i.ick.'il 

2-12 

— 

5      ,,                ... 

— 

0-97 

6 

2-08 

— 

7 

2-03 



8,  picked          .        .        .        . 

2-28 

— 

9      „                ... 

— 

1-76 

10 

2-22 



11,  picked 

— 

1-02 

Mean        .        .        .        . 

211 

1-25 

The  picked  samples  consisted  entirely  of  either  root  or  stem 
respectively.  The  other  samples  of  root  were  operated  upon 
without  separating  any  admixture  of  stem  that  might  be  present; 
but  it  was  not  in  any  case  sufficient  to  affect  the  result  very 
materially.  Two  of  the  samples  of  stem  were  carefully  picked 
to  separate  any  particles  of  root ;  but  the  sample  No.  9  was  found, 
after  the  analysis  had  been  completed,  to  contain  a  considerable 
admixture  of  portions  of  root-bark,  a  circumstance  probably 
accounting  for  the  higher  amount  of  alkaloid  obtained  in  that 
instance. 

The  Assay  of  Ipecacuanha.  C.  C.  Keller.  {Schxceiz. 
Wochenschr.  fib'  Phann.^  1803,  470.)     The  author  describes  two 


128 


YEAR-BOOK    OF    THAKMACY. 


modificatious  of  the  process  previously  recommended  by  him  (see 
Year-Book  of  Pharmacy,  1893,  122). 

1st  method. — 12  grams  of  the  powdered  air-dried  drug  is  ex- 
tracted in  a  suitable  apparatus  with  ether  to  remove  the  fat.  It 
is  then  transferred  to  a  counterpoised  200  c.c.  flask  and  mixed 
with  more  ether,  so  that  the  weight  of  the  latter  shall  be  90  grams. 
30  grams  of  chloroform  are  then  added,  and  after  five  minutes 
10  c.c.  of  a  10  per  cent,  ammonia  solution,  and  the  whole  is 
shaken  vigorously  for  half  an  hour.  10  c.c.  of  water  is  now  intro- 
duced, and  after  again  shaking  for  a  few  minutes,  100  c.c.  of  the 
clear  solution  is  poured  off;  the  ether  and  chloroform  are  removed 
by  distillation,  the  residue  is  washed  a  few  times  with  a  small 
quantity  of  ether,  then  dried  for  15  minutes  in  the  water-bath, 
weighed,  and  titrated  with  N/10  hydrochloric  acid,  1  c.c.  of  which 
equals  0"025-4  gram  of  emetine. 

2nd  method. — 12  grams  of  the  powder  is  put  into  a  dry  bottle 
and  repeatedly  shaken  with  90  grams  of  ether  and  30  grams  of 
chloroform.  After  5  minutes,  10  c.c.  of  ammonia  is  added,  and 
after  half  an  hour  10  c.c.  of  water ;  100  c.c.  of  the  clear  liquid  is 
then  poured  off  and  shaken  in  a  separating  funnel  three  times  in 
succession  with  25,  15,  and  10  c.c.  of  1  per  cent,  hydrochloric  acid. 
The  acid  layer  is  then  made  alkaline  witli  ammonia  and  agitated 
twice  with  50  c.c.  of  a  mixture  of  3  parts  of  chloroform  and  2  parts 
of  ether.  The  solvent  is  removed  by  distillation  and  the  residue 
finally  titrated  as  before. 

The  examination  of  11  samples  gave  the  following  results  : — 


Wei-rlieil. 

Titr.itcil. 

la. 

Best  Eio  ipecacuanha 

8-0 

2-921 

lb. 

))        ))            )) 

8-010 

2-91G 

2. 

Powdered  Ead.  ipec.  sine 

legno        .... 

2-790 

2-692 

3. 

Eio  ipecacuanlia 

2-068 

2057 

4. 

2-122 

2-1082 

5. 

„               ,,         much  wood 

and  stalk 

1-980 

1-816 

G. 

Powilered  drug  . 

2-730 

2GJ1 

7. 

Rio  iix'cacuanha 

2-910 

2-895 

8. 

Carthagena  iiM'cacuanha  . 

2-9r)(» 

2-921 

9. 

Rio  iiM'cacuaiiha 

•2-f>l(» 

2-717 

10. 

Carthagena  ijx'cacuaiiha  . 

2-(>r>() 

2082 

11. 

)t                      n             • 

IGIO 

1-575 

From   these 

results   it  is   inferred 

that   the 

best  (qualities  of 

ipecacuanha   contain   as   mucli   as   2h 

per  cent 

of  alkaloid  and 

upward.s.     Owing  to    the    great  ditiercnce  in   the  proi)ortion    of 


MATERIA  MEDICA  AND  PHARMACY.  129 

alkaloid  between  the  cortical  and  tlie  wood}^  portion  of  the  root, 
the  author  advocates  the  separation  and  rejection  of  the  central 
woody  portion  of  the  root  in  tlie  process  of  gi'inding. 

Assay  of  Ipecacuanha.  A.  Grandval  and  H.  Lajoux,  (Journ. 
tie  Pharm.  [5],  xxviii.  99-103  and  152-156.)  The  powdered  root 
is  extracted  with  a  mixture  of  alcohol  and  ether  (3:8  parts), 
rendered  ammoniacal  by  the  addition  of  ammonia  solution  (2  parts), 
and  washed  with  ether.  The  ethereal  solution  is  agitated  with  a 
little  dilute  sulphuric  acid,  separated,  and  washed  until  free  from 
alkaloid.  The  acid  solutions  are  mixed,  rendered  alkaline  with 
soda,  and  again  extracted  with  ether.  The  ethereal  extract,  on 
evaporation,  yields  the  alkaloid  in  a  nearly  pure  state. 

Ipecacuanha  from  Various  Sources.  J.  Mo e Her.  {Phavm. 
Rundschau,  xii.  10-4.  Yrom  Phann.  Journ.)  The  author  observes 
that  Carthagena  and  Rio  ipecacuanha  can  be  distinguished  from 
one  another  by  the  difference  in  the  size  of  the  starch  grains, 
those  of  the  former  variety  being  about  twice  as  large  as  those 
of  the  latter;  but  a  marked  differentiation  of  the  cortex  of  the 
Carthagena  root  into  two  layers,  as  described  by  Karsten,  could 
not  be  detected.  The  "striated"  ipecacuanha  with  dense  wood 
and  sugary  cortex  differs  from  Carthagena  ipecacuanha  only  in 
containing  sugar  instead  of  starch.  The  author  considers  that  the 
two  roots  are  probably  derived  from  the  same  plant,  but  have  been 
collected  at  different  periods.  He  compares  them  to  the  autumn 
and  spring  belladonna  roots,  and  finds  confirmation  of  his  supposi- 
tion in  the  absence  of  alkaloid  from  the  sugar^^  (spring)  root.  The 
author  has  also  examined  the  false  Indian  ipecacuanha,  and  con- 
tests Nevinny's  opinion  that  it  is  the  rhizome  of  Hdonias  dioica  ;. 
the  latter  is  a  North  American  plant,  and  differs  in  anatomical 
structure  from  the  Indian  root.  The  latter  the  author  considers  to 
be  the  rhizome  of  a  plant  belonging  to  the  natural  order  Aroidese. 

Carthagena  Ipecacuanha.  C.  Hartwich.  (Zcitsdir.  des  ockterr. 
Apotli.  I'ereni.,  xxxii.  345.)  The  author  distinguishes  two  varieties 
of  the  Carthagena  drug.  One  of  these  shows  distinct  medullar}' 
rays,  and  its  compound  starch  grains  consist  of  component  granules, 
not  exceeding  four  in  number ;  while  in  the  other  variety  as  many 
as  eight  component  granules  may  be  counted  in  the  compound 
grains.     The  latter  variety  is  the  one  more  commonly  met  with. 

A  False  Sarsaparilla.  C.  Hartwich.  {Ai-chiv  dcr  Pharm. ^ 
ccxxxi.  42.  Fj-om  Pharm.  Journ.)  The  author  describes  a  false 
sarsaparilla  from  Jamaica,  which  has  recently  appeared  at  Ham- 
burg.    It  is  described  as  consisting  of  cylindrical   pieces  of  root, 
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measuring  up  to  nineteen  inches  in  length  and  three-sixteenths  to 
three-quarters  of  an  inch  in  thickness,  and  brown  or  greyish 
brown  in  colour.  The  larger  pieces  were  covered  with  projections 
which  proved  to  be  small  galls.  The  cortex  of  the  root  contained 
numerous  schizo-lysigenous  ducts,  which  wei'e  surrounded  by  a 
sclerenchymatous  sheath,  and  in  the  earlier  stages  were  filled  with 
resin.  The  central  column  showed  a  very  small  pith,  radial  fibro- 
vascular  bundles,  and  numerous  resin  ducts.  The  root  was 
identified  b}-  these  characters  as  a  Fhilodendrou,  but  the  species 
could  not  be  determined. 

A  Spurious  Senega.  A.  Andree.  (Apoth.  Zeifiiuc/,  ix.  23.) 
The  drug  described  by  the  author  was  obtained  from  a  New  York 
house,  and  consisted  partly  of  a  kind  of  senega  root,  differing  fi'om 
the  genuine  drug  in  being  hardei",  more  fibrous,  and  almost  entirely 
devoid  of  the  keel  which  is  so  characteristic  of  the  latter.  In 
addition  to  this  false  senega,  the  drug  was  found  to  contain  an 
admixture  of  undulated  ipecacuanha  root  {Richardsoiiia  scahro). 
The  author  suggests  that  this  senega  may  possibly  be  the  produce 
of  a  distinct  species  of  Pohjgala,  gi'owing  in  the  same  districts  as 
the  L'ichardsonia,  and  that  the  admixture  of  the  latter  ma}'  be 
accounted  for  by  the  assumption  that  the  two  roots  were  collected 
simultaneonsl3^ 

Scopola  Carniolica.  E.  Schmidt.  {Ajjofh.  Zeifjing,  ix.  Ck)  The 
author  has  identified  cane-sugar  as  one  of  the  constituents  of  this 
root.  In  other  respects  his  examination  of  the  drug  shows  no 
material  difference  in  tlie  nature  of  the  constituents  as  compared 
M'ith  those  formerly  obtained  from  the  roots  of  Scopola  atvopoidAS, 
8.  Japouica,  and  other  s])ecies. 

Mexican  Valerian,  li.  McLaughlin.  {Amcr.  Join-n.  Fhann., 
July,  18*J3.)  This  variety  of  Valeriana  ql/icinalis  is  very  com- 
monly found  in  the  woods  and  damp  places  of  Eastern  JMexicc*. 
It  lias  a  perennial  root,  an  erect  cliannelled  stem,  and  is  from  three 
to  six  feet  high.  The  flowers  are  white  or  pink  and  slightly 
odorous ;  the  fruit  is  a  capsule  containing  one  oblong  ovate  seed ; 
the  leaves  of  the  stem  are  attached  by  short  broad  sheaths,  the 
radical  leaves  being  larger  and  standing  on  long  footstalks. 

The  roots  are  found  in  the  Mexican  market,  cither  in  slices  or 
fleshy  discs,  from  one  half  to  one  and  a  half  inches  in  diameter,  or 
ill  voluminous  tubers.  Thoy  are  grc}  ish  externall}--,  yellowish 
internally,  liard  and  tough,  breaking  when  dry  with  a  granular 
fracture.     Tlioy  possess  an  unpleasant  odour  and  bitter  taste. 
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Upon  analysis  the  constituents  of  tlie  root  were  found  to  bo  as 
follows : — 

Volatile  Oil S-3B 

Oleoi-esin 4-30 

Wax  and  Fat 1-0!  t 

Valerianic  Acid 0-91 

Mucilage 4-50 

Pectin 1-35 

Undetermined  Extractive      ....  22-80 

Pararabin I'l.o 

Lignin 9-68 

Cellulin 30  84 

Loss 170 

Moistnre 11-65 

Ash 6-70 


lOQ-OO 


In  addition  to  these,  distinct  indications  of  a  crystalline  glucoside 
were  obtained.  The  amount  of  volatile  oil  found  in  the  above 
analysis  was  considerably  larger  than  that  occurring  in  the 
European  variety,  a  result  which  was  confirmed  bj'  further 
experiments. 

Dorstenia  Contrayerva.  U.  Mussi,  {VOrosi,  xvi.  259-2G3  ; 
Journ.  Chcm.  Soc,  May,  1894.)  The  author  has  examined  the 
roots  of  the  Dorstenia  contrai/erva,  a  Brazilian  plant  which  is  used 
as  an  antidote  to  the  poison  of  serpents  and  as  an  antiseptic ;  be 
has  extracted  from  it  two  amorphous  substances,  which  he  terms 
cajapin  and  contrayervine,  the  reactions  of"  which  are  given.  The 
latter  substance  yields  a  white,  amorphous  tartrate. 

American  Ginseng.  {Ken-  Bulletin.,  Ixxvii.  71.)  The  root  of 
the  ginseng  plant  occupies  an  important  place  in  the  Chinese 
materia  medica  on  account  of  its  tonic  and  stimulant  properties. 
It  has  an  aromatic  bitter-sweet  taste,  and  is  somewhat  mucilaginous, 
Corean  ginseng  {Aralia  qtiinque/ol/a,  var.  Ginscurj)  is  most 
esteemed,  but  the  produce  of  the  American  -^IvinX^A.  quinquefoUa) 
is  largely  used  as  a  substitute  for  it.  This  root  is  tuberous,  three 
or  four  inches  long,  and  usually  branches  into  two  or  three  tap- 
shaped  divisions.  It  is  wrinkled  by  parallel  ti-ansverse  ridges, 
gives  rise  to  a  number  of  fibrous  rootlets,  and  the  upper  portions  of 
the  tuber  show  several  angular  scars,  the  remains  of  withered 
stems.  The  older  roots  often  assume  strange  forms,  and  are  highly 
prized  accordingly.     The  question  of  cultivation  is  now  under  con- 
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sideration,  and  seeds  have  been  received  at  the  Ri3'al  Garden^!^ 
Ivew,  for  experimental  purposes. 

Narcissus  Orientalis.  L.  Robechek.  (Anicr.  Jonni.  Fhann  , 
1893,  3G'J,  370.)  This  winter-blooming  plant,  popularly  known  as 
the  "  Chinese  lily,"  belongs  to  the  natural  order  .l/i/a/-y/Z/(7act'a?. 
The  bulbs  have  been  chemically  examined  by  the  author,  and  found 
to  contain  small  quantities  of  an  alkaloid  and  of  a  glucoside.  The 
former  was  obtained  in  colourless,  acicular  crystals,  of  which  the 
moist  bulbs  yielded  about  0-02  per  cent.,  but  the  dry  drug  yielded 
proportionately  less,  probably  owing  to  decomposition  caused  by 
the  heat  emplo3'ed  in  the  process  of  desiccation.  In  addition  to 
these  principles  the  fresh  drug  was  found  to  contain  52  per  cent, 
of  moisture,  3  per  cent,  of  ash,  95  of  mucilage,  7  of  lignin,  1G'() 
of  cellulose,  3  per  cent,  of  sugar,  and  small  quantities  of  resin  and 
pectin. 

Aconitum  Septentironale.  H.  V.  Rosendahl.  (Apotheker 
Zeitung,  ix.  112.)  This  plant  occurs  in  Norway,  Sweden,  Russia, 
and  some  parts  of  Austria.  It  has  blue  or  white  flowers,  but 
otherwise  closely  resembles  Aconitum  Jycoctomim.  The  author 
has  made  a  chemical  examination  of  the  rhizome,  and  has  isolated 
from  it  three  alkaloids,  one  of  which,  "  lappaconitine,"  C34  Hjg  N2  0^, 
crystallizes  in  hexagonal  prisms  melting  at  205°,  and  dissolves  in 
alcohol  or  ether  with  a  reddish-violet  fluorescence.  It  is  coloured 
yellowish-red  bj'  sulphovanadic  acid,  the  colour  changing  to 
green.  The  two  other  bases  are  amorphous.  "  Septentrionaline," 
C;^i  H48  N2  Oj),  fuses  at  128  !J°  C,  is  very  soluble  in  alcohol  and 
ether  and  slightly  so  in  water,  and  has  a  bitter  taste  and  a  local 
anaesthetic  action.  It  produces  a  cherrj'-red  coloration  with 
furfurol  sulphuric  acid.  By  the  action  of  alkalies  both  this  and 
the  crj'stalline  base  referred  to  yield  several  other  alkaloids  as 
well  as  acid  products.  "  Cynoctonine,"  C3,;  H3-  N,,  0,..,  fuses  at 
137°,  is  readily  .soluble  in  water  and  alcohol,  but  only  very  slightly 
so  in  ether.  When  evaporated  with  fuming  nitric  acid  it  leaves  a 
residue,  turning  blood-red  with  alcoholic  potash. 

Asphodel  Root,  an  Adulterant  of  White  Hellebore.  H.  G. 
(Jrecnisli.  (l'han)i,  Jonrn.,  3i-d  serins,  xxiv.  S73,  S74.^  Tlic 
drug  reported  upon  by  the  author  consisted  of  a  quantity  of  a 
rhizome  and  roots,  both  loose  and  attaciied,  which  had  been  found 
in  a  bale  of  white  hellebore  imported  from  Genoa,  and  collected  in 
Northern  Italy.     It  is  described  as  follows  : — 

Tliis  rliizomo  varies  considerably  in  size,  measuring  usually 
about  one  and  a  half  inches  in  length,  and  half  an   inch  in  thick- 
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ness  ;  it  is  erect,  or  nearly  so,  and  often  crowned  with  the  brownish 
remains  of  smooth  amplexicanl  leaf  basesi,  or  sometimes  with  the 
iibres  left  after  their  deca}-.  It  is  dark-brownit^h  externally, 
yellowish  internally,  showing  ver}^  numerous  glistening  groups  of 
raphides  and  irregular  fibrovascular  bundles. 

To  this  rhizome  numerous  roots,  varying  generally  from  three 
to  six  inches  in  length,  are  attached;  near  to  the  rhizome  they 
exhibit  a  fusiform  tuberous  enlargement  two  to  four  inches  long 
and  three-eighths  to  three-fourths  of  an  inch  thick,  tapering 
abruptly  to  about  crow-quill  size,  and  thus  assuming  the  shape  of 
an  Indian  club.  These  roots  are  also  dark  brown  in  colour,  much 
shrunken  and  wrinkled  longitudinally  and  transversely;  they  are 
more  or  less  spongy,  yellowish-brown,  and  frequently  moist  inter- 
nally, showing  under  the  lens  a  distinct  cortical  portion  separated 
from  a  central  column  by  a  complete  ring  of  tissue.  The  taste  is 
sweetish. 

The  fusiform  enlargement  of  the  roots  sufficiently  distinguishes 
this  drug  from  white  hellebore  ;  the  rhizome  is  easily  recognised 
by  its  yellowish  colour  (internally),  s^wngy  texture,  and  abundance 
of  raphides. 

A  detailed  description  of  the  structure  exhibited  by  transverse 
sections  is  given  and  elucidated  by  two  woodcut  illustrations,  for 
particulars  of  which  reference  should  be  made  to  the  original 
account.  The  drug  proves  to  be  monocotyledonous,  and  probably 
liliaceous.  As  the  result  of  comparisons,  the  author  is  inclined  to 
regard  this  drug  as  the  produce  of  AsjjJiodelus  aJbus,  a  plant 
widely  distributed  over  Southern  Eui'ope. 

Although  the  root  of  the  white  asphodel  is  not  now  used  in 
medicine,  it  (or  that  of  the  closely  allied  A.  ramosiis)  enjoyed  a 
considerable  reputation  among  the  Greeks  and  Romans.  The  root 
is  said  to  contain  a  volatile  substance,  bassorin,  starch,  and  so 
raiich  cane-sugar  as  to  have  offered  sulficient  inducement  to  culti- 
vate it  as  a  sugar-producing  plant,  whilst  its  medicinal  properties 
were  supposed  to  have  been  diuretic  and  aperient. 

Constituents  of  the  Squill,  Scilla  Maritima  (Urginea  Scilla). 
S.  Waliszewski.  {L'Union  Pharm.,  xxxiv.  251.)  lu  this 
paper  the  author  confirms  and  augments  the  results  of  his  previous 
researches,  and  now  claims  to  have  established  the  presence  of 
four  distinct  bitter,  crystallizable  principles.  The  scillinine  pre- 
viously described  by  him  requires  further  purification  by  washing 
with  water  and  subsequently  with  chloroform.  To  the  first  it 
yields  a  soluble  principle  for  which  the  name  sciUa2>icrin  is  sug- 
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gested,  wliile  tlie  chloroform  removes  a  body  described  under  the 
name  of  scillamarin.  The  fourth  principle  is  still  under  investiga- 
tion. It  is  freely  soluble  in  water  and  insoluble  in  alcohol,  and  its 
isolation  appears  to  present  considerable  difficulty. 

Cochlearia  Armoracia.  Gf.  Sani.  {Joiirn.  Chcm.  Soc,  Novem- 
ber, 1893,  from  Jiccd.  Accad.  Line.)  Horse-radish  contains  a 
glucoside,  which  undergoes  h3-drolysis  when  the  crushed  roots  are 
digested  with  Avater  for  twenty-four  hours.  After  subsequent 
extraction  with  etlier,  an  essential  oil  containing  all3'lthiocarbimide 
is  obtained.  Evidence  is  thus  afforded  that  the  root  contains 
potassium  myronate. 

Commercial  Jalap  and  Jalapin.  C.  E.  Robinson.  {Pharm. 
Jotim.,  3rd  series,  xxiv.  531,  532.)  The  author  has  examined  ten 
sam])les  of  jalap  root,  obtained  at  different  places,  ranging  from 
liigh-class  pharmacies  on  the  one  hand  to  grocers  and  stores  on  the 
other.  All  the  samples  were  treated  in  the  same  manner,  being 
extracted  with  spirit  by  continuous  percolation  in  an  extracting 
apparatus,  the  spirit  evaporated,  and  the  remaining  resin  washed 
in  water,  to  get  rid  of  saccharine  and  colouring  matter,  dried  and 
weighed.  The  resins  were  afterwards  treated  with  ether  until 
exhausted,  and  the  residues  again  dried  and  weighed  to  ascertain 
the  amount  soluble  in  ether.  The  results  are  given  in  the  following 
table  :— 


Saniplo. 

rei-ecutage  of  resin.       I'*"""'^  "^/^^^J;^  ^°^''^^^  '° 

A 

7-57 
12-l(i 
l(i-9 
1207 

{»-91 
11-82 
10-20 
17-7 
12-1!) 

9-87 

27-16  par  cent. 
<)-4'2 

J{ 

(; 

])        

ll"i]5 

!■: 

ll'S") 

F 

16-46     „ 

<; 

11 

17-73     „       „ 
9-0 

I 

22-96     ., 

J 

20  06    „       „ 

From  these  results,  samples  B,  C,  and  H  seemed  to  be  very  good 
jalaps,  D  and  E  very  fair,  the  remainder  all  very  su.spicious,  and 
some  very  bad.  With  the  exception  of  A,  all  yielded  a  very  good 
percentage  of  rosin,  but  the  large  proportion  of  that  rosin  which 
was  soluble  in  ether  would,  in  some  cases,  point  to  the  adniixtnro 
of  some  unofficial  jalaps  or  other  adulterations. 

The  commci'cial  substance  known  as  "jalapin"  is  generally  pre- 
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pared  by  extracting?  the  powdered  jalap  Avith  alcohol,  adding  water 
until  slightly  turbid,  and  then  adding  animal  charcoal.  After 
digesting  and  boiling  for  some  time,  the  tincture  is  filtered  off, 
evaporated  to  dryness,  and  the  residvxe  washed  with  hot  water  to 
remove  gummy  and  saccharine  matter,  and  then  again  dried.  It 
is  therefore  nothing  more  or  less  than  pure  decolorized  resin  of 
Ipomwa  piirga. 

The  author  has  estimated  iive  samples  of  this  "jalapin,"  and  the 
results  show  that  tliey  have  all  been  obtained  from  true  jalap, 
Ipomoia  purga.  They  were  first  dried  at  100°  C  for  an  hoar, 
and  then  treated  with  ether  until  exhausted  of  ether  soluble 
resin,  and  again  dried  until  the  weight  I'emained  constant,  and 
then  weighed. 


Samulo.  Moisture.  '•    Soluble  in  ether. 


In  sol.  in  ether 
and  sol.  in  S.V.R. 


Insol.  in  ether  and 
insol.  in  S.V.R. 


1 .  .  .  6-29  p.c.  4-63  p.c.  89-08  p.c. 

2.  .  .  6-64  p.c.  4-22  p.c.  i        89-14  p.c. 
8 .  .  .  I        6-33  p.c.  3-79  p.c.  89-88  p.c. 

4 .  .  .  ''  6-84  p.c.  I         5-()7  p.c.  87-49  i^.c. 

5 .  .  .  6-08  p.c.  !  5-80  p.c.  \        88-12  p.c. 


lu  conclusion,  the  author  alludes  to  the  often  discussed  difference 
in  the  meaning  with  which  the  names  jalapin  and  convolvulin  are 
used  in  England  and  on  the  Continent,  and  to  the  confusion 
occasionally  arising  therefrom. 

Constituents  of  the  Tubers  of  Stachys  Tuberifera.  A.  v. 
Planta  and  E.  Schulze.  {Arcliiv  der  Pharm.,  cxxxi.  3U5- 
313.)  Compare  also  Ycar-Bo9k  of  Pharmacy,  1893,  128.  The 
authors  have  previously  shown  that  these  tubers  contain,  in 
addition  to  several  carbohydrates,  a  nitrogenous  base,  sfachydrine, 
C7  Hj.j  NOg.  A  further  description  of  this  alkaloid  is  given  in  the 
present  paper,  in  which  it  is  also  stated  that  this  base  is  associ- 
ated with  very  small  quantities  of  another  nitrogenous  alkaloi<l 
which  is  still  under  investigation.  Neither  of  the  two  bases 
appears  to  be  distinguishable  from  betaine  by  the  ordinary 
alkaloidal  reagents. 

Constituents  of  the  Root  of  Corydalis  Cava.  M.  Ereund  and 
W.  Josephy.  {Tuichig's  Aunalvn,  cclxxvii.  1-19.)  Compare  also 
Year-Book  of  Pharmacg,  1893,  124-.  Further  information  is 
supplied  in  this  paper  respecting  the  properties  of  the  basic  con- 
stituents  previously   described    under   the  names  of  conjdalinc, 
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Inlbocapnine,  and  corycavine.  The  formula  for  bulbocapnine  as 
given  before  is  found  to  be  incorrect,  and  is  now  altered  to 
C,,  H„  N  0,. 

Corylndbinc,  an  additional  base  isolated  by  the  authors  from 
commercial  corydaline,  is  stated  to  differ  from  Dobbie  and 
Lauder's  corytuberine  in  being  insoluble  in  water.  Lack  of 
material  precluded  the  determination  of  its  formula. 

Assay  of  Hydrastis  Canadensis.  C.  C.  Keller.  {Apotheker 
Zeituny,  1894,  133.)  The  crude  alkaloid  is  extracted  from  the 
drug  by  either  of  the  processes  described  by  the  author  for  the  assay 
of  ipecacuanha  root  (see  p.  128).  The  crude  base  obtained  from  12 
grams  of  hydrastis  is  dissolved  by  heat  in  a  mixture  of  8  c.c.  of 
alcohol  and  4  c.c.  of  etlier  in  a  flask,  and  gradually  mixed  with 
20  c.c.  of  water  ;  after  standing  for  24  hours  almost  the  entire 
quantity  of  hydrastine  will  have  crystallized  out,  and  is  now 
removed  to  a  filter,  washed  with  about  G  c.c.  of  cold  water,  then 
returned  to  the  flask,  dried  and  weighed.  Berbei'ine  can  bo 
extracted  from  the  drug,  previously  extracted  with  ether,  by  the 
use  of  alcohol  and  precipitating  as  nitrate  or  tri-iodide. 

Examination  of  Commercial  Specimens  of  the  Root  of  Hydrastis 
Canadensis.  F.  A.  Thompson.  {Anicr.  Jonrn.  P/iarni.,  18!)3, 
370-372.)  Golden  Seal  is  known  to  contain  three  alkaloids,  viz., 
hydrastine,  C^i  H2J  N  0^,  berberine,  Co,)  Hj-  N  O4,  and  canadiue, 
C^i  Hoj  N  O4,  of  which  hydrastine  is  the  most  important  constitu- 
ent. The  proportion  of  canadine  being  ver}-  small,  it  has  been  left 
undetermined  in  the  author's  com])arative  examination  of  nine 
specimens  of  the  drug.  His  results  ai-e  given  in  the  following 
table:  — 


Siiinplea  of  ground  drug'. 

Per  cent,  berbcvinc 

ciilculated  from 

(liiea  (lOj   C.) 

berb.  luurialu. 

Per  cent,  hydras- 
tiiio  by  weight. 

Percent.  liy<ltas- 

tine  by  titniiion 

withN-iOO  11.,  SO.. 

1 

3 

■1 

f) 

(i 

7 

s 

!) 

3-3 

•iir> 

313 
3-24 

3-18 

3-89 

■l-fKJ 

30 

31 

20 

2-8 

2o2 

232 

2-7 

2-48 

2-8 

2-3 

2-3 

l-7(> 

2-50 

2-3 

21 

2,5 

2-25 

2-5 

2-18 

2-lG 

Average 

8-48 

2-47 

2-27 
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These  results  are  higher  in  berberine  and  hydrastine  than  those 
recorded  by  previous  investigators.  At  the  same  time  they  show 
a  fair  amount  of  constancy  in  the  quality  of  the  root  met  with  m 
commerce. 

The  author  has  also  examined  a  number  of  samples  of  fluid 
extract  of  this  drug,  U.S.P.,  with  the  following  results  : — 


Samples  of  fluid  extract, 
U.S.P. 

Per  cent,  berberine 

calculated  from 

dried  (105'  C.) 

berb.  muriate. 

Hydrastine  by 
weight. 

Hydrastine  by 
titration  with 
N-lOOHiSO.. 

1 

2-13 
2-7 

1-88 
2-52 
2-52 
1-73 

1-89 

2-2 

1-36 

1-98 

1-3 
1-71 

1-96 
2-5 

H 

1-22 

4 

1-87 
2-45 

6 

7 

1-16 
1-62 

Average 

2-20 

1-71 

1-82 

The  following  results  were  obtained  in  the  examination  of  six 
samples  of  the  so-called  non-alcoholic  fluid  extract  of  hydrastis : — 


Per  cent,  berberine 

Per  cent,  hydrastine, 

Samples 

of 

non 

alcoholic 

extract. 

calculated  from  dried 

by  titration  with 

(103 

C.)  muriate. 

volumetric  acid. 

1 

1-46 

1-3 

2 

2- 

1-3 

3 

0-65 

0-61 

4 

0-66 

046 

5 

0-12 

0-72 

6 

0-54 

0-69 

Datisca  Cannabina.  E.  Schunck  and  L.  Marchlewski. 
{Liebig's  Annalcn,  cclxxvii.  2G1-276.)  By  extracting  the  bruised 
roots  of  Datisca  cannabina  with  dilute  alcohol,  distilling  off  the 
alcohol,  extracting  the  residue  with  water,  treating  the  aqueous 
solution  with  a  small  quantity  of  lead  acetate,  and  concentrating 
the  filtrate,  the  authors  obtained  ciystals  of  datiscin,  which,  after 
purification  by  recrystallization  from  boiling  water,  were  found  to 
melt  at  190°  C.,  to  have  the  composition  C01H04  0^  +  2  Ho  0,  and 
to  agree  in  their  general  properties  with  the  description  given  by 
Stenhouse.     This  body,  when  boiled  with  dilute  sulphuric  acid, 
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yields  datiscetin,  and  a  sngar,  which  is  not  ghicose,  as  Stenhouse 
supposed,  but  rhamnose. 

A  Chemical  Examination  of  the  Root  and  Leaves  of  Abrus 
Precatorius.  D.  Hooper.  (P/ianii.  Jo/tm.,  3rd  series,  xxiv. 
937,  938.)  The  seeds  of  Ahrus  precatorius  are  well  known  under 
the  names  of  "jequirity"  and  "rati,"'  and  have  been  pretty 
thoroughly  examined  with  regard  to  their  chemical  composition 
and  physiological  properties.  The  root  of  this  plant  has  been 
described  as  a  good  substitute  for  liquorice  root,  and  has  been 
called  wild,  or  Indian,  liquorice.  It  is  very  hard  and  woody,  and 
much  branched.  The  larger  pieces  are  about  half  an  inch  in 
diameter,  gradually  tapering,  and  very  brittle.  The  colour  is 
reddish-brown.  The  cortical  laj'^er  is  very  thin,  and  the  woody 
yjortion  yellowish-white.  Only  the  root-bark  had  a  slight  dis- 
agreeable taste,  and  no  distinct  sweetness  was  perceived  in  the 
crude  drug. 

The  leaves  are  abruptly  pinnated,  like  manj''  other  leguminous 
plants,  and  have  eight  to  twenty  pairs  of  leaflets.  The  leaflets  are 
linear  oval,  obtuse  at  both  ends,  glabrous,  membranous,  deciduous, 
•i  to  f  of  an  inch  long,  and  }.  to  l  of  an  inch  broad.  The  taste  is 
sweet,  like  liquorice,  but  they  have  no  odour  whatever.  The 
sweet  pi-incij)le  of  these  leaves  was  observed  by  Berzelius  so  long 
ago  as  1827,  but  no  examination  or  estimation  of  this  principle 
appears  to  have  been  made. 

The  chief  constituent  of  the  root  was  a  resin  acid  amounting  to 
about  8  per  cent.,  which  was  found  to  be  soluble  in  ethjd  and  amyl 
alcohols,  chloroform,  carbon  bisulphide,  and  strong  alkalies. 
With  strong  sulphuric  acid  it  formed  a  fine  green  and  with  nitric 
acid  a  yellow  solution.  In  addition  to  this  resin  acid  the  root 
proved  to  contain  about  one  and  a  half  per  cent,  of  gl3'cyrrhiziu 
and  small  quantities  of  an  alkaloid  and  an  organic  acid. 

The  leaves  were  submitted  to  a  proximate  analysis  with  the 
followine:  results: — 


Chlorophyll  au'l  fat    . 

-1-78 

(ilyc^rrhizic  acid 

.       10-21 

Albuminoids         .         •         .         . 

.       lG-.j() 

Gum  and  colouring  matt<-r 

:V90 

Fibre     

.       Ki-G.") 

Mineral  mattt-r    .... 

10 'JO 

Water 

7-70 

100-00 
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The  leaves  are  thus  shown  to  contain  a  larger  proportion  of 
glj'cyrrliizic  acid  even  than  liquorice  root. 

Detection  of  the  Adulteration  of  Ginger  with  Exhausted 
Ginger.  A.  H.  Allen  and  C.  G.  Moor.  {Analyst,  xix.  124.) 
Dyer  and  Gilbard  (Analyst,  xviii.  197)  found  the  proportion  of 
soluble  ash  from  genuine  ginger  to  vary  from  I'D  to  .3  per  cent., 
with  an  average  of  2-7  ;  while  W.  C.  Young  found  in  seven 
authenticated  samples  of  ginger  a  range  of  1"8  to  2G  for  the 
soluble  ash.     Similar  results  have  been  obtained  by  Pearmain. 

In  the  hope  of  finding  a  solvent  which  w^ould  dissolve  the 
valuable  portion  of  ginger  without  affecting  the  objectionable 
resinous  matters,  the  authors  have  examined  the  action  of  cold 
water,  proof-spirit,  and  rectified  spirit  on  a  number  of  samples  of 
ground  ginger  of  commerce.  Results  were  obtained  as  shown  in 
Table  1,  p.  140. 

From  these  results  it  appears  that  the  percentage  of  matter 
extracted  either  by  proof  or  rectified  spirit  affords  very  little 
information,  the  large  proportion  of  resinous  matters  yielded  both 
by  genuine  and  exhausted  ginger  masking  any  minor  differences. 

On  the  other  hand,  the  proportion  of  extractive  matter  yielded 
to  cold  water  seemed  more  encouraging,  since  the  amounts  dissolved 
in  most  cases  followed  closely  the  proportions  of  soluble  ash.  For 
the  figures  which  were  obtained  by  the  analysis  of  gemiine  ginger 
of  known  origin,  see  Table  2,  p.  140. 

The  inference  is  drawn  that  neither  the  soluble  ash  nor  the 
cold-water  extract  affords  by  itself  a  perfectly  safe  means  of 
deciding  as  to  the  presence  of  exhausted  ginger,  but  that  by  a 
combination  of  the  two  data  it  is  possible  to  arrive  at  a  more 
definite  conclusion. 

Chionanthus  Virginica.  AV.  v.  Schulz.  {Chem.  Cent)-.,  1893, 
ii.  820,  821  and  8GG,  867.)  The  author  has  examined  the  root- 
bark  of  the  Virginian  snowflake  (Chionanthus  virginica),  and 
has  isolated  from  it  a  glucoside  of  the  formula  0^2  Hog  0^Q  +  2  Ho  0, 
crj'stallizing  in  silky  white  spangles,  which  turn  reddish-violet 
when  heated  above  110°  C.  This  glucoside  (chionanthin)  differs 
in  its  general  properties  from  saponin,  and  does  not  appear  to  bo 
very  poisonous.  On  boiling  with  dilute  acids  it  yields  a  reddish- 
brown  decomposition  product  along  with  glucose. 

A  Study  of  the  Structure  of  Canella  Bark.  H.  G.  Greenish. 
(Phann.  Journ.,  3rd  series,  xxiv.  793-797.)  The  author  gives  an 
interesting  account  of  his  examination  of  canella  barks  from 
vai'ious  sources,  from  which  it  appears  that  the  structure  of  this 
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bark  is  by  no  means  as  uniform  as  has  hitherto  been  assumed. 
Notable  variations  are  demonstrated  by  him,  the  occurrence  of 
which  is  of  importance,  inasmuch  as  it  is  precisely  those  barks  of 
more  or  less  abnormal  appearance  that  the  histologist  is  called 
upon  to  identif}'.  These  variations  cannot  be  ignored  without 
rendering  the  determinations  uncertain.  Of  special  interest  is 
the  possible  presence  of  both  sclerenchymatous  cells  and  cells  with 
red  resin,  for  both  these  elements  have  been  regarded  as  specially 
characteristic  of  Ciiinamodendron  cortlcosum.  It  follows,  there- 
fore, that  caution  must  be  exercised  in  determining  the  identit}^  of 
barks  exhibiting  either  one  or  both  of  these  characters. 

The  descriptions  given  are  accompanied  by  woodcut  illustrations. 
For  particulars  we  must  refer  the  reader  to  the  original  report,  as 
the  description  of  structural  details  cannot  be  satisfactorily  dealt 
with  in  an  abstract. 

Blay-Hitam.  H.  and  C.  G.  Santesson.  {Archiv  der  Pharm., 
ccxxxi.  501.)  The  bark  known  by  this  name  is  used  in  the  Malay 
Peninsula  in  the  preparation  of  "  ipoh  arrow  poison."  The  authors' 
investigation  shows  that  it  is  derived  from  a  species  of  Strychnos. 
The  alkaloid  they  isolated  from  it  was  found  to  consist  mainly  of 
brucine,  and  to  afford  no  indication  of  the  presence  of  strychnine. 

The  Bark  of  Populus  Tremula.  N.  Farmakovsky.  {Journ. 
E^lss.  Chem.  Soc,  xxiv.  423-439.)  The  bark  yields  on  dry  distil- 
lation a  strongly  acid  tar  having  a  specific  gravity  of  0"95G  at 
17°  C,  and  requiring  for  neutralization  3  per  cent,  of  its  weight  of 
anhydrous  carbonate  of  potassium.  It  contains  the  lower  fatty 
acids,  about  17  per  cent,  of  phenols,  a  small  proportion  of  benzoic 
acid,  and  a  large  quantity  of  hydrocarbons. 

A  New  Species  of  Cascarilla.  A.  W.  Sou t hall.  {Pharm. 
Journ. ^  3rd  series,  xxiv.  574,  575.)  The  bark  reported  upon  by 
the  author  belongs  to  the  genus  Cascarilla,  and  is  probably 
derived  from  an  undescribed  species  growing  in  the  United 
States  of  Columbia.  It  has  a  persistently  bitter  taste,  and 
occurs  in  pieces  from  one  half  to  one  foot  long  and  about  half 
an  inch  thick.  The  external  portion  is  covered  by  a  dark-brown 
to  light-grey  cork  layer,  and  is  slightly  wrinkled  longitudinally 
with  occasional  transverse  cracks.  The  fracture  is  splintery  and 
slightly  fibrous,  showing  a  slight  yellow  interior.  The  internal 
surface  is  a  rather  darker  yellow,  and  shows  a  number  of  fine 
longitudinal  furrows. 

The  histological  examination  conducted  by  C.  E.  Robinson  shows 
that  the  transverse  section  exhibits  a  number  of  layers  of  cork  six 
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or  more  cells  deep,  inside  wliicli  are  a  large  number  of  stone  cells 
tangentially  elongated,  and,  beyond  these,  bast  fibres  not  so  mach 
thickened  as  those  found  in  Cuichona,  but  like  them  in  the  fact 
that  they  are  short,  as  seen  in  the  radial  section. 

The  chemical  examination  of  the  bark  showed  the  absence 
of  alkaloids  and  glucosides,  and  the  presence  of  caoutchouc, 
saccharine  matter,  tannin,  and  an  acid  resin,  soluble  in  alcohol 
and  ether,  and  melting  at  221°  C  This  resin  appears  to  be  the 
bitter  and  active  principle  of  the  bark. 

Proximate  Analysis  of  the  Bark  of  Juglans  Cinerea.  E.  D. 
Truman.  (Aincr.  Jouvn.  Pharm.,  1<S93,  420  428.)  The  author's 
results  are  embodied  in  the  following  table  : — 


1 
Solvent  used.        ' 

Boot-bark. 

Per 
cent.  ' 

Trmik-baik. 

Per 

cent. 

Petroleum  ether . 

Fixed  oil    .     . 

4-94 

Fixtd  oil    .     .     .     . 

5-98 

Stronger  ether    . 

Fixed  oil  and 

col- 

\ 

Fixed  oil   and  col- 

ourless   crj- 

stal- 

I 

ourless     crystal- 

line resin   . 

,     , 

2-31 

line  resin  .     .     . 

2-59 

Absolute  alcohol 

Juglandic  acic 

,ex- 

Uncrystal  livable 

traciive    matter, 

acid,   cr_ystalline 

etc.    .     .     . 

6-94 

resin,  etc.  .     .     . 

7-42 

Dextrin     .     . 
^Mucilage  .     . 

0-52 

Dextrin     .... 

0-70 

2-25 

Mucilage  .... 

0-70 

Distilled  water   . 

-Glucose     .     . 

30->  1 

■  Glucose     .... 

3-3-J 

Saccharose     . 

1-34! 

Saccharose    .     .     . 

2-Oli 

^Extractive     . 

2-j;)  , 

Extractive    .     .     . 

4-20 

Pectin    and   ji 

Ibu- 

/"Pectin   and    albu- 
1      minous  matter   . 
j  Colouring    matter 
i     and  extractive  . 

Dilute  solution  of 

minous  matter  . 

1G3 

1-48 

sodium  lij-drato 

Colouring     m 

itter 

and  extractive  . 

G-86 

2-OG 

Dilute  liydrochlo- 

(  Pararabin  &  t 

races 

(Pararabin    &    cal- 

ric  acid    .     .     . 

(   of calciumoxalate 

2-62 

(     cium  oxalate .     . 

4-08 

/Lignin.     .     . 

9-22 

6-96 

Cellulose  .     . 

44-26 

43-79 

Chlorine  -vvat^'r    .  ; 

■  Moisture  .     . 

4-60 

4-75 

Ash.     .     .     . 

5-82 

5-31 

Loss. 

1-10 

4-55 

100-00  i 

100-00 

Cinnamon  and  Cassia  Barks.  R.  Pfistor.  {Fovsch.-licr.  ilhcr 
J.djrn.sm.,  i.  C>  and  25  ;  J'liarni.  Jonrn.^  3rd  series,  xxiv.  041,  042.) 
The  species  studied  were  Cinnamomnm  zeylanicnm,  C.  cassia, 
C  t'»fT.H,  C.  ohtusifoUiun,  C  Imrmanui,  C  tainnJn,  (\  loiirviri,  (', 
cnlikmau^  C.  ftinto/i,  C.  sj).  inccvfn  (^"  Mas.soi  bark  from  New 
C-iuinca"),  and  Massoia  arouiafica. 
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In  the  examination  of  these  barks,  authentic  specimens  of  the 
stem  or  bark  of  the  species  were  obtained  and  compared  with  the 
barks  in  commerce.  As  the  result  of  his  work  the  author  has 
constructed  the  following  table  of  the  commercial  barks  obtained 
from  the  genus  and  sold  under  the  name  of  cinnamon  or  cassia  :  — 

I.  Raphides  acicular,  principally  in  the  medullary  rays. 

A.  Bast  fibres  numerous. 

(a)  Cells  of  the  sclerenchymatous  ring  tangentially  elon- 

gated. 

1.  Cells  of  the  secondary  parenchyma  isodiametrlc. 

C.  zcyUintcnm. 

2.  Cells  of  the  secondary  parenchyma  tangentially  elon- 

(rated.  C  obtusifolivm. 

(b)  Cells  of  the  sclerenchymatous  ring  radially  elongated. 

C.  iucrs. 

B.  Bast  fibres  feir. 

Secretion  cells  GO- 100  jx  in  diameter;  cells  of  the  secondary 
parenchyma  thin-walled  ;  no  poi'ous  cells.  C  cassia. 

II.    E APHIDES   TABULAR. 

A.  Cells  of  the  medullary  raj'S  with  porous  thickening. 

C.  lourciri. 

B.  Cells  of  the  medullar}-  rays  usually  thin-walled. 

(a)  Secondary  parenchyma  thin-walled ;   no  porous  cells  ; 

sclerenchymatous  cells  in  isolated  groups. 

C  biinnanni. 
{b)  Secondary  parenchyma  with  a   tendency  to   sclerosis ; 

porous  cells  present.  C.  tainala. 

A  similar  analysis  of  the  other  barks  is  not  given,  but. the 
characters  recorded  under  each  may  be  thus  tabulated:  — 

C.  sintok. — Raphides  acicular ;  fibres  of  the  secondary  bast 
band-shaped]  sclerenchymatous  ring  continuous)  porous 
cells  present.  Stone  cells  forming  icell-defined  zones  in  the 
secondary  bast. 

C  culilaican. — Raphides  acicular  and  bone-shaped  ;  bast  fibres 
hand-shaped,  lignified  ;  sclerenchymatous  ring  interrupted : 
porous  cells  absent ;  stone  cells  forming  minicrous  groups 
in  the  secondary  bast. 

C.  species  (false  Massoi  bark). — Raphides  acicular  ;  sclerenchy- 
matous ring  interrupted,  ?n?f5na/  in  width ;  porous  cells 
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present  I  stone  cells  iu  rounded  groups  onJij  in  the  outer 

imrt  of  the  inner  bark. 
Massoia  aro7natica.—R?i^h\des  singly  or  in  pairs,  filling   the 

stone  cells  oi  each  group;  bast  fibres  circular   in  section, 

alicays  n-ith  oblique  slit-like  pores  ;  stone  cells  isodiametric 

in  groups. 
Concerning  the  geographical  sources  of  the  cinnamon  and  cassia 
barks,  the  author  considers  that  cinnamon  bark,  although  culti- 
vated in  many  tropical  countries,  is  nowhere  equal  to  that  of 
Ceylon.  The  cassia  bark  of  Sumatra,  known  as  the  "  Cassia  vera 
Padang,"  comes  exclusively  from  C.  hurmanni.  This  species 
j'ields  cassia  also  in  other  islands  of  the  Dutch  East  Indies,  as  in 
Java,  etc.,  also  in  Timor,  and  probably  also  some  of  the  Chinese 
cassia.     It  is  likewise  the  source  of  the  red-brown  kind  of  Vogl. 

C.  tamala  affords  cassia  bark  in  North  India,  and  therefore 
probably  a  good  deal  of  that  which  comes  from  Calcutta.  The 
author  has  also  seen  bark  of  this  species  from  Cochin  China  and 
China. 

C.  inci's  yields  a  bark  constituting  probably  a  part  of  the  cassia 
from  the  E.  I.  Archipelago.  The  author  has  also  seen  it  from 
Bomba5^ 

C  obtusifolium. — This  3'ields  bark  in  Northern  India.  It  has 
been  offered  in  the  London  market  as  cinnamon. 

The  histological  examination  of  these  barks  has  shown  that  the 
bark  of  C.  hurmanni  is  identical  in  structitre  with  that  of  C 
dulce,  C.  kiainis,  and  (\  burnianni  var.  lanceolafa;  that  C  ta- 
mala and  C.  albiflonon  ai'e  the  same  species ;  that  the  bark  sent 
by  Dymock  to  the  Pharmaceutical  Society  as  that  of  C.  tamala 
belongs  to  C.  iners  ;  that  the  cassia  bark  from  Calcutta  is  derived 
from  C.  tamala  ;  that  the  Saigon  cassia  of  the  New  York  market 
is  the  unscraped  bark  of  C  cassia  ;  and  that  the  true  Massoi  bark 
and  the  false  Massoi  bark  from  New  Guinea  are  quite  as  distinct 
under  the  microscope  as  they  arc  in  odour.  He  also  brings  out 
tiie  curious  fact  that  the  "  Cassia  vera  "  of  the  Continent  is  that  of 
C.  cassia,  whilst  in  this  country  it  is  that  of  C.  hurmanni  and 
tamala,  and  that  the  "  Cassia  lignea  "  of  Continental  writers  is 
the  bark  of  C.  bw'manni  and  C.  tantala,  whilst  in  London  it  is 
tliat  of  C.  cassia  ;  that  the  China  cinnamon  of  Continental  and 
American  authors  is  the  bark  of  C.  cassia,  and  that  the  China 
cinnamon  of  London  is  the  unscrai»od  bark  of  C.  cassia,  known  in 
New  York  as  "Saigon"  cinnamon.  This  unscraped  l)ark  is  much 
more  aromatic  and  pungent  than  the  scraped  bark. 
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Constituents  of  Goto  Bark.  0.  Hesse.  {Ber.  der  deutsch.  chem. 
Ges.,  xxvi.  2790-2795.)  In  the  first  p.art  of  this  paper  the  author 
discusses  the  results  recently  obtained  by  Ciamician  and  Silber. 
Mixtures  of  "  methylprotocotoin  "  ("  oxyleucotin  "),  and"raethyl- 
hydrocotoin  "  ("  benzoylhydrocoton  "),  or  of  "  isomethylhydro- 
cotoin,"  resemble  "leucotin,"  both  in  appearance  and  melting-point, 
but  the  melting-point  of  leucotin  is  constant,  whilst  that  of  the 
mixture  is  not. 

The  remainder  of  the  paper  deals  with  "  paracotoin,"  "  bromo- 
paracotoin,"  "  paracotoinic  acid,"  "  cotoin,"  and  "dicotoin." 

Examination  of  Four  Oak  Barks  from  India.  H.  Trimble. 
{Ainer.  Journ.  Pharm.,  1894,  299-301.)  The  author  has  examined 
the  following  oak  barks : — 

Quercus  annulata  (Inai). 
„         incana  (Ban). 
„         dilatata  (Moru). 
„         semicarpifolia  (Karshu). 

The  tannin  was  estimated  in  these  by  the  "  hide  "  method  with 
the  following  results  : — 


Species. 

Tannin  in 
air-dry  bark. 

Moisture. 

Tannin  in 
absolutely 
dry  bark. 

Ash  in 
absolutely 
dry  bark. 

Quercus  annulata  .     .     . 
,,        dilatata    .     .     . 
„        incana .... 
„        semicarpifolia  . 

11-37 
7-40 

22-12 
7-99 

6-85 
6-88 
5-31 
7-04 

12-20 
7-94 

23-36 
8-60 

11-30 
10-02 
11-06 
10-88 

The  tannins  obtained  from  these  barks  were  submitted  to  ulti- 
mate analysis,  and  were  also  closely  studied  with  regard  to  their 
characters  and  reactions.  The  results  show  that  they  are  iden- 
tical with  one  another,  and  also  identical  with  species  of  oaks 
indigenous  to  the  United  States. 

Two  of  the  samples  were  found  to  exceed  in  tanning  capacity 
the  bark  from  any  of  the  American  oaks,  while  the  other  two 
were  equal  to  the  average  of  the  latter. 

Myrica  Nagi.  D.  Hooper.  {Amer.  Drugg.  and  Pharm.  Record^ 
May  10th,  1894.)  The  author  calls  attention  to  the  large  percent- 
age of  tannin  present  in  Myrica  Nagi.,  which  he  thinks  is  identical 
with  Shibuki,  a  Japanese  tree,  the  bark  of  which  was  found  by 
J.  Ishikawa  {Chem.  Ncas,  December,  1880,  275)  to  contain  from 
11  to  14  per  cent,  of  tannin.     A  sample  of   this  bark,  Kaiphal, 
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from  Bombay,  was  found  to  contain  11  per  cent,  of  moisture,  7-17 
per  cent,  of  ash,  and  13"7  of  tannin.  The  lead  compound  of  the 
organic  acid  contained  3072  per  cent,  of  oxide,  a  result  which 
compares  very  closely  with  the  amount  found  in  the  compound 
sepai-ated  from  the  "  Kino,"  viz.,  31-88  and  30*36  per  cent,  in  two 
estimations.  The  tannic  acid,  separated  from  the  tincture  by 
evaporation  and  treatment  with  water,  gives  a  bluish-purple 
colour  with  ferric  chloride,  but  on  adding  this  reagent  to  a  decoc- 
tion of  the  bark  a  dirty  green  precipitate  is  formed.  Beyond 
determining  the  amount  of  tannic  acid  in  an  authentic  specimen 
of  this  bark,  and  obtaining  indications  of  an  alkaloidal  principle, 
the  author  has  not  had  an  opportunity  for  a  further  examination 
of  the  drug. 

Cocillana.  H.  H.  Rusby,  W.  Coblentz,  and  R.  W.  Wilcox. 
(Pharm.  Joudi.,  from  Brooldyn  Medical  Journal,  July,  1893.) 
The  name  cocillana  applies  to  a  drug  obtained  from  a  species  of 
Giiarca  (Meliacege),  reputed  to  possess  expectorant  properties. 
Only  the  thicker  bark  from  the  trunks  and  larger  branches  of  the 
trees  is  collected.  It  yields  0*13  per  cent,  of  a  white  crystalline 
body,  having  a  peculiar  aromatic  taste,  soluble  in  ether,  chloro- 
form, acetic  ether,  and  glacial  acetic  acid,  but  insoluble  in  alkalies 
and,  when  heated  with  water,  melting  to  oily  globules  which 
congeal  on  cooling.  The  melting-point  of  the  compound,  which 
is  apparently  a  solid  hj'drocarbon  and  requires  further  investiga- 
tion, is  80°,  and  above  that  point  it  sublimes.  Traces  of  alkaloid 
were  indicated  by  Mayer's  reagent,  and  a  resin  (2"3G  per  cent.) 
and  fixed  oil  (2*50  per  cent.)  were  also  found,  whilst  a  glucoside  is 
also  probably  present.  The  preparations  of  the  bark  emploj-ed  in 
the  clinical  investigation  were  a  concentrated  tincture,  a  fluid 
extract,  and  a  syrup.  It  is  claimed  that,  in  diseases  of  the 
respiratory  organs,  the  drug  is  siiperior  to  apomorphine,  prefer- 
able to  ipecacuanha,  and  safer  than  pilocarpine. 

Certain  Spurious  Drugs  recently  Imported.  H.  G.  Greenish. 
{Phamn.  Journ.,  3rd  series,  xxiv.  381-383.) 

Scuno. 
The  supposed  "  senna  '"  reported  upon  by  the  author  consists  of 
the  leaflets  of  an  imparipinnate  compound  leaf;  the  i)etioles  are 
slightly  but  distinctly  winged ;  the  lamina  is  dotted  with  oil 
glands  and  emarginate  at  the  apex.  The  transverse  section  of  the 
midrib  taken  at  about  one-third  of  the  length  of  the  leaf  from  the 
base   exhibits   a   crescent-shaped   principal  fibrovascular  bundle 
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with  the  bast  towai'ds  the  under  surface,  supplemeuted  by  a 
smaller  bundle  with  the  bast  directed  towards  the  upper  surface 
of  the  leaf.  In  the  mesophj-ll  there  is  one  row  of  palissade  cells 
and  an  occasional  lysigenous  oil-gland. 

The  specimen  was  stated  to  come  from  Tunis  and  to  consist  of 
the  leaves  of  the  mastich  tree,  Pisfacia  Icnfiscus,  but  a  close 
structural  examination  side  by  side  with  leaves  of  the  latter 
showed  this  not  to  be  the  case.  In  the  absence  of  flower  or  fruit, 
the  author  was  unable  to  definitely  determine  the  botanical  source, 
but  he  felt  inclined  to  regard  it  as  a  species  of  Xantlioxylum, 
a  genus  very  closely  allied  to  Pilocarpus.  Subsequent  communi- 
cations from  E.  M.  Holmes  and  W.  T.  Thiselton  Dyer  {Pharm. 
Journ.,  419  and  421)  have  shown,  however,  that  the  leaves  are 
derived  from  an  ttndescribed  but  true  species  of  Pilocarpus, 
which  Stapf  proposes  to  call  P.  microphyllus. 

Matico. 

The  sample  of  spurious  matico  here  referred  to  contained  a  few 
tolerably  well-preserved  leaves  of  broadly  ovate  shape  and  large 
size,  but  consisted  for  the  most  part  of  broken  leaves  closely  re- 
sembling ordinary  matico.  The  epidermis  of  the  upper  surface 
consisted  of  one  layer  of  large  square  cells ;  there  was  no  hypo- 
dermis  present,  and  the  oil  cells  in  the  mesophyll  were  very 
numerous.  The  epidermis  of  both  surfaces,  when  separated  from 
the  leaf,  was  seen  to  consist  of  cells  much  larger  than  those  of 
genuine  matico.  In  the  latter  the  epidermis  consists  of  one  laj^er 
of  tabular  cells,  and  that  immediately  beneath  it  is  a  single  layer 
of  colourless  hypodermis ;  there  are  two  rows  of  palissade  cells  in 
the  mesophyll,  and  numerous  cells  filled  with  yellowish  oil.  Near 
the  base  the  midrib  contains  a  number  of  fibrovascular  bundles 
separated  by  colourless  parenchj-ma.  The  author  considers  the 
broadly  ovate  leaves  above  described  as  those  of  a  Piper  nearly 
allied  to  matico,  but  not  those  of  Piper  an  gust  i folium. 

Jalap. 

The  sample  of  the  spuriotts  drug  was  found  to  consist  of  five 
pieces,  representing  no  less  than  three  distinct  roots.  One  of 
these  was  a  tapering  root  containing  no  secretion  cells,  but  ex- 
hibiting an  extraordinary  number  of  cells  completely  filled  with 
raphides  distributed  throughout  the  parenchymatous  tissue.  It 
does  not  appear  to  be  of  convolvulaceous  origin.  The  second  root 
contained  in  the  cortical  portion  a  number  of  cells  filled  with  a 
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clear  yellowish  resin  and  oxalate  of  calcium  in  agglomerated 
crystals.  Milk-cells  as  they  occur  in  jalap  were  absent ;  the 
starch  gi-ains  were  seen  to  be  of  large  size  and  characteristic 
shape.  Thus  it  proved  to  be  neither  true  jalap  nor  the  root  of 
Ipomoea  orizabensis.  The  third  root  contained  milk-cells  in 
abundance,  oxalate  of  calcium  in  agglomerated  crj'^stals.  The 
xylem  portion  of  the  fibrovascular  bundles  was  well  developed 
and  the  starch  grains  small  and  mostly  compound.  The  latter 
were  much  less  in  size  than  those  of  the  male  or  light  jalap  of 
Ipomoea  orizabensis,  which  it  otherwise  approaches  ver}--  closely. 

Sarsaparilla. 

Four  bales  of  the  fictitious  drug  were  shipped  from  New  York 
and  offered  as  sarsaparilla.  It  was  composed  of  pieces  averaging 
about  three  feet  in  length,  very  dark-brown  in  colour,  irregularly 
furrowed,  usually  flattened,  and  showing  here  and  there  a  rootlet 
as  well  as  the  remains  of  aerial  stems.  The  cortical  portion  was 
found  to  separate  easily,  and  the  central  column  then  to  split 
readily  into  flattened  plates. 

A  structural  examination  of  the  transverse  section,  of  which 
details  are  given  in  the  report,  indicate  that  the  drug  is  the 
rhizome  of  a  fern,  probably  polypodiaceous.  It  may  possibly  be  a 
Ptcris  or  an  Acrostichum,  and  the  author  considers  it  as  not  un- 
likely that  the  rhizome  described  by  Goebel  and  Kunze  under  the 
name  of  Polypodiiim  calaguala,  which  is  said  to  have  borne  a 
high  reputation  in  Peru,  may  have  been  a  similar  drug. 

Ipecacuanha. 

The  author  has  microscopically  examined  some  of  the  so-called 
"black"  or  "striated"  ipecacuanha  lately  occurring  in  the 
market,  and  finds  that  it  approaches  nearer  in  its  histological 
characters  to  Rifihardsonia  than  to  Psychotria. 

A  New  Species  of  Jaborandi.    Pilocarpus  Microphyllus,  Stapf. 

T.  H.  Wardlewortli.  {Pliar))i.  Joiirn.,  3rd  scries,  xxiv.  5<i(i.) 
The  leaves  described  by  the  author  were  received  from  Maranham 
in  three  bales,  and  constituted  part  of  a  consignment  of  tlie  or- 
dinary jaborandi  of  commerce.  They  appear  to  be  identical  with 
the  "  spurious  senna "  reported  u])on  by  H.  G.  Greenish  (see  p. 
146).  While  possessing  the  general  characteristics  of  jaborandi, 
the  leaves  are  much  smaller,  and  the  emargination  at  the  apex 
most  pronounced.  Specimens  were  forwarded  to  Kew,  and  the 
authorities  there  decided  that  the  leaves  belonged  to  a  new  and 
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distinct  species  of  jaborandi,  to  Avhich  they  gave  the  name  of 
Pilocarpus  microphyllus,  Slapf. 

The  leaves  are  imparipinnate,  petiole  narrowly  winged,  articu- 
late at  the  junction  of  the  leaflets  ;  leaflets  |  to  1^  inch  long, 
oblong-ovate,  or  oblong-lanceolate,  ciineate  at  the  base,  deeply 
emarginate  at  the  apex,  evergreen,  margins  entire  or  faintly 
crenate,  slightly  revolute.  The  leaflets  are  coriaceous  and  possess 
numerous  pellucid  oil  glands.  Histological  examination  reveals 
the  same  structure  as  other  leaves  of  jaborandi ;  but  the  new 
variety  is  almost  devoid  of  the  stellate  hairs  on  the  under  surface, 
which  are  found  in  the  ordinary  varieties. 

The  alkaloid  isolated  by  Conroy  from  these  leaves  is  found  by 
him  to  possess  all  the  chemical  px'operties  of  pilocarpine. 

Ceara  Jaborandi.  E.  M.  Holmes.  {Pharm.  Journ.,  3rd  series, 
xxiv.  1065,  1066.)  The  author  calls  attention  to  a  new  kind  of 
jaborandi  from  Ceara  which  has  recently  occurred  in  the  market. 
Although  belonging  to  the  same  genus,  this  variety  does  not  ap- 
pear to  have  the  same  medicinal  value  as  that  of  Pernambuco, 
for  when  chewed  it  does  not  cause  a  free  flow  of  saliva,  but  only 
a  pungent  taste,  which  lasts  for  some  little  time.  The  following 
description  is  given,  by  means  of  which  these  and  several  other 
kinds  of  jaborandi  leaves  which  have  been  discussed  in  the 
journals  may  be  distinguished  from  the  official  drug  by  the  naked 
eye,  or  with  the  aid  of  a  lens. 

The  true  jaborandi,  Pilocxwpus  jaborandi,  which  should  be 
distinguished  by  the  name  of  Pernambuco  jaborandi,  has  coriaceous, 
oblong-lanceolate  leaflets,  glabrous  on  both  sides,  having  an 
emarginate  apex,  and  slightly  unequal  at  the  base.  The  lateral 
veins  are  distinctly  prominent  on  the  upper  sui-face.  When  held 
up  to  the  light,  numerous  large  oil  glands  become  visible.  The 
tint  of  the  leaves  is  of  a  brownish  green.  The  leaflets  of  Pilocarpus 
pinnatifolius,  or  Paraguay  jaborandi,  are  usually  obovate-lanceolate 
rather  than  oblong,  of  a  thinner  and  more  paper-like  consistence, 
of  a  grey-green  hue,  and  are  also  furnished  with  large  oil  glands. 
The  leaflets  of  Pilocarpus  inicrophyllus  are  at  once  distinguishable 
by  their  small  size,  being  usually  1-1^  inch  long,  by  their  ovate- 
lanceolate,  or  almost  rhomboidal  outline,  the  leaf  being  widest 
below  the  middle,  and  one  half  of  the  leaf  usuallj^  larger  than  the 
other  half,  this  being  especially  noticeable  near  the  base  of  the 
leaflet.  The  leaves  are  quite  glabrous,  and  the  apex  is  deeply 
emarginate.  Lai'ge  oil  glands  are  present.  The  leaves  of  the 
Piper  offered  as  jaborandi  are  so  different  in  appearance  that  they 
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are  not  likely  to  be  mistaken  for  the  genuine  drug.  They  are 
ovate-lanceolate  and  acuminate,  of  a  thin  texture,  of  a  greyish- 
green  colour,  and  possess  only  extremely  minute  oil  glands. 

The  new  variety  of  jaborandi  from  Ceara  presents  the  following 
features  : — The  leaflets  resemble  those  of  the  true  or  Pernambuco 
jaborandi  in  their  coriaceous  or  leathery  texture,  and  in  the  dark- 
green  or  brownish-green  colour  of  the  upper  surface  and  in  the 
emarginate  apex,  but  differ  in  the  under  surface  of  the  leaf  being 
covered  with  short,  curved,  simple,  unicellular  hairs.  On  the 
upper  surface  these  hairs  are  present  on  the  midrib,  but  are  only 
sparingly  visible  elsewhere  on  the  upper  surface.  The  margin 
of  the  leaf  is  also  strongly  incurved.  When  chewed  it  does 
not  cause  a  free  flow  of  saliva.  These  characters  are  only 
selected  for  pharmacognostic  purposes,  the  botanical  distinctions 
not  being  readily  available  in  commercial  specimens,  for  the 
different  species  of  Pilocarpus  vary,  as  a  rule,  more  in  the  shape, 
size,  and  surface  of  the  fruit,  and  in  the  relative  length  of  its 
pedicel,  than  in  the  character  of  the  leaflets. 

Some  fruits  are  usually  present  in  the  commercial  article,  and 
these,  taken  in  conjunction  with  the  leaves,  show  that  the  plant 
belongs  to  a  hitherto  undescribed  species,  for  which  the  name 
Pilocarpus  trachylophiis  is  suggested.  This  species  differs  from 
Pilocarpiis  Jaborandi  iu  the  verj''  short  pedicels  of  the  fruit,  and 
in  the  hairy  character  and  yellowish  colour  of  the  under  surface 
of  the  leaf.  The  fruit  differs  from  that  of  P.  Jaborandi  in  its 
smaller  size,  and  in  the  absence  of  the  transverse  zones  or  ridges 
which  form  so  marked  a  feature  in  the  carpels  of  that  species  and 
of  P.  pinnatifolius.  The  carpels  probably  remain  adherent  until 
mature,  since  the  contiguous  sides  are  smooth  and  the  back  of  the 
carpels  only  are  marked  with  oblique,  warty,  undulated  ridges. 
The  carpels  are  compi-essed  and  rounded,  not  angular,  at  the  apex. 

The  carpels  of  P.  pinnatifolius  are  angular  at  tlie  apex,  so  as  to 
present  a  more  truncate  appearance;  the  transverse  zones  are 
distinctly  visible  on  the  sides  of  the  carpels,  and  are  connected  by 
a  network  of  slender  raised  lines.  In  size  they  resemble  those  of 
/■•.  trarhi/lo])hns.  The  carpels  of  /*.  Jaborandi  are  It.  cm.  long 
and  nearly  1  cm.  broad,  with  prominent  transversely-zoned  ridges. 
The  pedicel  of  the  fruit  is  about  1  cm.  long  in  P.  Jaborandi^  8  mm. 
in  P.  jiinnatifolius,  and  2  mm.  in  P.  trachi/lojihxis.  In  P.  jiinna- 
tifolivs  the  fruits  are  very  numerous  and  crowded  together;  in  J'. 
Jaborandi  and  in  I\  tracfujlnplms  tlio  fruits  are  sparingly  formed, 
the  flowers  apparently  being  very  deciduous. 


MATEKIA    MEDICA    AND    PHARMACY.  151 

Woodcut  illustrations  accompany  the  above  descriptions  in  the 
Pharmacc^itical  Journal. 

Note  on  the  Alkaloid  of  Ceard,  Jaborandi  Leaves.  B.  H.  Paul 
and  A.  J.  Cownley.  {Ibid.,  10G6.)  The  authors  have  isolated 
from  this  drug  a  small  quantity  of  an  alkaloidal  substance  which 
does  not  appear  to  be  identical  with  pilocarpine. 

Alexandrian  and  Tinnivelly  Senna.  0.  C.  Dilly.  {From  Ainer. 
Dvugg  and  Pharm.  Rec,  September,  1893.)  The  author  deals  with 
the  comparative  value  for  pharmaceutical  purposes  of  Alexan- 
drian and  Tinnivelly  senna,  basing  his  remarks  upon  determina- 
tions of  the  cathartic  acid  contained  in  each.  The  average  yield 
of  cathartic  acid  from  Alexandrian  senna  was  0'9  per  cent. ;  that 
from  the  Tinnivelly  0-6  per  cent.  This  difference,  however,  was 
not  the  same  in  the  results  obtained  on  separating  the  cathartic 
acid  of  Witte — the  substance  consisting  of  magnesium  cathartate 
and  calcium  cathartate.  In  addition  to  containing  a  larger  per- 
centage of  the  main  active  constituent,  Alexandrian  senna  appears 
to  be  of  greater  value  also  in  manufacturing  the  liquid  preparations 
of  the  drug,  inasmuch  as  it  contains  a  much  smaller  percentage  of 
gummy  matter,  and  is  accordingly  easier  and  more  quickly  ex- 
tracted than  the  Tinnivelly  variety.  The  only  advantage  possessed 
by  the  latter  variety,  irrespective  of  its  lower  price,  seems  to 
consist  in  its  finer  appearance,  being  cleaner,  unbroken,  larger  and 
seemingly  fresher. 

Physiological  Action  of  different  Species  of  Digitalis.  M. 
Goldenberg.  {Nouv.  Eem.,  1893,  509.)  The  author  finds  that 
the  variotis  species  of  digitalis  agree  with  Digitalis  purpurea 
in  exercising  a  similar  action  on  the  heart,  but  there  is  a  con- 
siderable difference  in  the  energy  of  their  action.  Digitalis 
eriostachys,  D.  glandulosa,  and  D.  Fontanesii  are  only  feeble  in 
their  action,  especially  the  latter,  while  D.  nervosa  is  distinctly, 
and  D.  ferruginea  very  considerably  more  active  than  D.  pur- 
purea. The  various  organs  of  the  plants  contain  the  active 
principles  in  different  quantities,  the  seeds  being  richest  in  active 
constituents,  the  leaves  following  next  in  the  order  of  efficiency, 
then  the  membranes  of  the  seeds,  and  finally  the  stems. 

The  Relative  Alkaloidal  Value  of  different  Parts  of  Datura 
Stramonium  and  Hyoscyamus  Niger.  L.  Dohme.  {Amer.Journ. 
Pharni.,  I8\)'d,  479.)  The  author  finds  that  of  the  various  parts  of 
Datura  Stramoniuvi  the  stem  s  richest  in  alkaloid,  the  seed 
coming  next  in  order,  then  the  leaves,  and  finally  the  roots.  The 
plants  examined  were  growing  wild  in  the  vicinity  of  Baltimore, 
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U.S.A.,  and  were  gathered  during  July  and  August.  The  parts 
were  separated  while  fresh,  and  some  assayed  undried,  the  rest 
being  carefully  dried,  powdered,  and  assayed  within  about  a  week 
of  gathering.  The  stems,  roots,  and  leaves  marked  "  a"  and"  b  " 
were  all  taken  from  the  same  plants,  gathered  in  July,  but  the 
seed  was  older  and  of  indefinite  origin.  The  parts  marked  "  c  " 
were  from  plants  collected  in  August,  and  some,  marked  "  green,'' 
were  assayed  in  the  fresh  state.  The  methods  employed  for  the 
determinations  were  Lyons'  for  specimens  marked  "  a,"  and  Drag- 
endorff  s  for  those  marked  "  b  "  and  "  c."  Dragendorff  s  method 
was  modified  so  as  to  be  used  as  a  gravimetric  process,  and 
differed  from  that  of  Lyons,  which  did  not  give  such  good  results 
merety  in  the  use  of  dilute  alcohol  and  tartaric  acid  in  the  place 
of  Prollius'  fluid.     The  fio-ures  obtained  were  as  follows  : — 


Part  of  plant  used. 

Gravimetric          'Percentage  by  titration 
percentage.           j            o£  former. 

Leaves (a) 

0-654 
0-554 
1-420 
1-4-20 
0-770 
1-060 
0-931 
1-000 
0-496 
0-790 
0-556 
0-596 

0-214 

(b) 

>. (c) 

»     green (c) 

Stems (a) 

,.        (b) 

„        (c) 

^..       green (c) 

Roots (a) 

,,  ..        (b) 

beecl (a) 

(b) 

0-231 
0-231 
0-271 
0-30() 
0-358 
0-489 
0-467 
0138 
0-173 
0-248 
0-289 

The  pei'centage  of  moisture  in  the  plants  was  found  to  vary  from 
7.5  to  85  per  cent.,  and  some  slight  loss  of  alkaloid  appeared  to 
occur  during  the  process  of  di-ying. 

A  similar  inve^itigation  of  the  leaves,  stems,  roots  and  seed  of 
Ilyoscyaimis  nlger,  collected  in  June  and  imported  from  Hungary, 
gave  results  which  seemed  to  show  that  the  stems  and  seed  con- 
tained little  or  no  alkaloid,  the  roots  U-<J17  per  cent,  only,  and  the 
leaves  0-173  per  cent. 

Changes  in  Tobacco  Leaves  during  Fermentation.  S.  W. 
Johnson.  {Expcr.  Stat.  Record,  iv.  *J1<),  i'lL  From  Jouvn. 
Cliem.  Soc.)  Duplicate  .samples  of  upper  leaves,  leaves  lower  down 
on  the  stalks,  and  best  leaves  were  selected,  and  in  each  case  one 
sample  was  analy.sed  at  once  ;  the  other  fermented  before  analysis. 
In  fermenting,  there  was  a  loss  of  •J'7, 12"8,  and  IM  per  cent,  in  the 
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Upper,  lower,  aud  best  leaves  respect ivel}',  chiefly  due,  in  the  case 
of  the  lower  leaves,  to  the  evaporation  of  water,  but  in  the  case  of 
the  upper  leaves  to  loss  of  dry  matter.  The  best  leaves  lost  about 
equal  amounts  of  water  and  dry  matter.  The  loss  of  nicotine 
amounted  to  over  one-third  in  the  upper  leaves,  less  than  half  in 
the  lower  leaves,  and  less  than  one-sixth  in  the  best  leaves.  The 
upper  leaves  lost  over  one-seventh  of  the  nitrogen-free  extract, 
and  one-fifth  of  the  ether  extract.  The  best  leaves  lost  chiefly 
nitrogenous  matters  other  than  nicotine  and  nitrogen-free  extract, 
including  the  "  gum  "  of  tobacco. 

Piptocalyx  Moorei.  E.  M.  Holmes.  {Pharm.  Journ.,  3rd  series, 
xxiv.  977.)  The  author  has  examined  some  leaves  imported  from 
Australia,  which  were  offered  as  a  mateinal  for  use  in  brewing. 
The  leaves  are  described  as  lanceolate  acuminate,  with  an  obtuse 
apex  about  7  cm.  long  by  3  cm.  broad,  of  a  thin,  but  tough  and 
parchment-like  consistence,  somewhat  shining  on  both  sides,  and 
with  the  veins  aud  even  the  veinlets  extremely  prominent  on  both 
sides.  A  very  marked  character  in  the  leaf  is  that  the  margin, 
which  is  entire,  is  thickened  by  the  veinlets  running  along  it,  so 
as  to  form  a  kind  of  double  margin.  The  midrib  and  principal 
lateral  veins  on  the  under  surface  of  the  leaf  are  furnished  with 
reddish-brown  simple  hairs.  On  holding  the  leaf  up  to  the  light 
it  is  seen  to  be  studded  with  numerous  tx'anslucent  dots,  variable 
in  size,  but  all  comparatively-  small.  These  do  not  appear  to  be 
oil  receptacles,  since  the  leaf  has  no  aromatic  taste.  It  is,  however, 
intensely  bitter.  By  these  characters  the  leaf  may  be  easily  re- 
cognised. On  examining  a  piece  of  the  climbing  stem  to  which 
the  leaves  were  attached,  it  was  found  that  they  were  alternate, 
and  a  portion  of  the  inflorescence  showed  that  the  terminal  flower 
in  the  raceme  was  hermaphrodite,  the  stigma  being  sessile  and 
apparently  fimbriate,  and  the  ovary  contained  one  suspended  ovule, 
whilst  the  lateral  flower  below  it  possessed  stamens  only.  Prof. 
Oliver  has  recognised  the  material  as  identical  with  a  very  little 
known  plant  described  by  him  some  years  ago  under  the  name 
Piptocalyx  moorei,  and  provisionally  placed  by  him  in  the  order 
Monimiacece,  the  habit  of  the  plant  being  that  of  Palmeria,  a 
genus  in  the  same  natural  order.  The  botanical  description  then 
given  in  the  Flora  Aiisfraliensis,  vol.  v.  p.  292,  is  reprinted  in  the 
present  paper. 

The  author  points  out  that  though  the  plant  referred  to  is 
probably  non-poisonous,  the  use  of  this  bitter  material,  of  which 
the  physiological  properties  are  unknown,  is  to  be  deprecated 
until  its  chemical  constituents  have  been  examined. 
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Piptocalyx  Moorei,  J.  C.  Umuey,  (i/zirf.,  1044.)  The  author 
has  succeeded  in  isolating  from  the  leaves  of  this  plant  recently 
described  by  E.  M.  Holmes  (preceding  abstract),  a  crystallizable, 
intensely  bitter  constituent  possessing  glucosidal  properties.  The 
further  examination  of  this  substance  is  being  carried  on  by  the 
author. 

Catha  Edulis.  E.  Collin.  {Jouni.  de  Pharm.  [5],  xxviii. 
337.)  The  leaves  and  stems  of  this  Arabian  plant,  from  which 
riiickiger  isolated  an  alkaloid,  katine,  the  Arabian  name  of  the 
drug  being  Kat,  Khat,  or  Cafta,  have  been  further  examined  by 
the  author,  who  gives  an  account  of  the  method  of  cultivation  and 
of  their  microscopical  structure.  He  also  refers  to  their  physio- 
logical and  therapeutic  propei'ties,  and  states  that  the  drug  has  a 
powerful  stimulating  action  on  the  nervous  system,  banishing 
sleep,  restoring  the  phj^sical  forces,  and  sustaining  muscular 
activitj\  The  leaves  are  administered  in  the  form  of  an  infusion, 
tincture  and  extract. 

Constituents  of  Mate  ( Ilex  Paraguayensis).  H .  K  u  n  z-K  r  a  u  s  e. 
{Pharm.  Journ.,  3rd  series,  xxiv.  442.)  The  author  has  re- 
examined this  drug,  and  has  satisfied  himself  of  the  presence  of 
choline  and  the  absence  of  ilixanthiu  (a  constituent  of  Ilex  aqui- 
folium).  The  tannin  appears  to  be  identical  with  caffeo-tannic 
acid,  as  it  gives  the  same  decomposition  products. 

A  summary  of  the  literatiu-e  of  mate  will  be  found  in  the  same 
paper. 

Cheledonium  Majus.  M.  Or  low.  {Amcr.  Dnicjg.  and  Phann. 
Record,  June  28th,  1894,  from  Apoth.  Zeit.)  According  to  the 
author,  chelidoxauthin  is  best  obtained  from  the  plant  by  the 
following  method : — 

The  acidified  watery  extract  is  precipitated  with  picric  acid, 
the  precipitate  washed  with  dilute  alcohol  and  then  warmed  with 
ammonia.  The* residue  is  then  dis.solved  in  weak  hydrochloric 
acid  and  precipitated  with  strong  solution  of  potassium  iodide. 
The  resulting  compound  is  washed  with  cold  water,  weak  ammonia, 
and  ether  successively,  and  then  crystallized  from  alcohol  or  hot 
water.  The  chelidoxauthin  obtained  by  this  process  forms  a  dark- 
yellow  powder  or  brownish  crystal  of  bitter  taste.  By  heating, 
it  carbonizes,  and  a  fluid  distillate  is  obtained,  a  portion,  how- 
ever, subliming  unchanged.  It  is  easily  soluble  in  alcohol  and 
weak  acids,  slightly  so  in  water,  and  insoluble  in  etiier.  It 
contains  nitrogen,  and  beliaves  in  most  respects  like  an  alkaloid. 
It  is  certainly  not  a  ghu^oside.     With  strong  suljjhuric  acid  and 
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vanadic  acid  it  gives  a  red  colour,  with  potassium  bichromate  it 
gives  a  green,  and  with  molybdic  acid  no  coloration.  It  occurs  in 
the  plant  in  the  proportions  of  from  "OOS-'Ol  per  cent.,  and  is 
most  abundant  when  the  plant  is  in  bloom  ;  in  early  spring  the 
plant  contains  no  chelidoxanthin. 

Pycnanthemum  Lanceolatum.  H.  C.  Barker.  {Amer.  Joiirn. 
Pharm.,  February,  1894,  65-71,  and  April,  1894,  172.)  The 
author  has  investigated  the  constituents  of  this  plant,  and  found 
it  to  contain  1'47  per  cent,  of  a  yellow  volatile  oil,  resembling  that 
of  pennyroyal  in  odour  and  having  a  specific  gravity  of  0"9361  at 
15°  C.  He  could  not  detect  either  alkaloids,  glucosides,  or  tannin, 
but  noticed  the  presence  of  small  qitantities  of  albuminoids, 
pararabin,  mucilage,  inulin,  and  sugar,  and  mere  traces  of  starch. 

Constituents  of  Pycnanthemum  Linifolium.  H.  C.  Barker. 
{Amer.  Journ.  Pharm.,  April,  1894,  169-172.)  This  plant,  like 
Pycnanthemum  lanceolatum  (preceding  abstract),  was  found  to 
contain  neither  alkaloids  nor  glucosides,  but  it  gave  a  more  distinct 
indication  of  starch,  and  contained  a  much  smaller  proportion  of 
volatile  oil.  In  other  respects  the  constituents  were  similar  to 
those  found  in  P.  lanceolatum. 

Mercurialis  Annua.  CI.  de  Letter.  {Journ.  cle  Pharm. 
(VAnvcrs,  1894,  30.)  This  plant  is  found  to  be  a  useful  laxative, 
and  also  to  possess  diuretic  properties.  The  dose  is  from  20  to 
30  grams  of  the  dried  herb  in  the  form  of  an  infusion,  or  0*1  to  02 
gram  of  an  alcoholic  extract. 

Constituents  of  Boletus  Edulis.  E.  Winter  stein.  {Bcr.  cler 
deutsch.  chcm.  Ges.,  xxvi.  3098,  3099.)  This  fungus  is  found  to 
contain,  in  addition  to  trehalose,  a  new  carbohydrate  of  the 
formula  C,;  H^y  Oj,  which  the  author  describes  under  the  name 
jjaradextran. 

Native  Medicinal  Plants  from  the  North  Bank  of  the  Gambia. 
J.  H.  Ozanne.  {Kcic  Bidhiin,  and  Pharm.  Journ.,  3rd  series, 
xxiv.  858.)  The  author's  report  comprises  notices  of  the  follow- 
ing:— 

Anona  sencgalensis. 

Cochlospermum  tinctorium. 

Sclerocarya,  sp. 

Cassia  sieberiana. 

Combretum,  sp. 

Sphceranthus  hirtus. 

Ocimum  basilicum. 
For  particulars  the  original  account  should  be  referred  to. 
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A  Kind  of  Curara  acting  on  the  Heart  and  Muscles.  J .  Ti  1  lie. 
{Journ.  Anat.  and  Phys.,  xxvii.  402  and  xxviii.  96.  From 
Phartn.  Journ.)  The  author  has  examined  an  arrow  poison  used 
by  Indians  in  New  Granada  (Colombia),  and  portions  of  the  plants 
from  which  it  is  said  to  be  prepared.  All  the  botanical  specimens 
are  referred  to  the  genus  Stnjchnos,  but  the  evidence  so  far 
obtained  is  insufficient  for  the  precise  recognition  of  species.  The 
curara  is  described  as  almost  black  in  colour,  odourless,  brittle, 
and  easily  powdered.  It  dissolves  in  water,  leaving  a  slight 
residue,  and  a  2  per  cent,  solution  is  dark  red  in  colour,  some- 
what bitter,  and  has  a  slightly  acid  reaction.  Physiological  ex- 
periments on  frogs  showed  its  action  to  be  a  paralysing  one  upon 
the  endings  of  the  motor  nerves.  Some  poisoned  blow-pipe  darts 
from  the  same  district  wei*e  also  examined,  and  the  curara  dissolved 
from  their  tips  was  found  to  produce  rapid  and  absolute  paralysis 
of  the  muscle  of  the  frog's  heart,  the  respiration  continuing ; 
absolute  paralysis  and  rigidity  of  the  skeletal  muscles  at  a  much 
earlier  period  than  happens  in  the  case  of  an  animal  whose  circula- 
tion has  been  artificially  arrested  ;  and  exemption  of  the  motor 
nerves  from  paralysis  until  after  death  and  until  the  muscles  show 
signs  of  poisoning.  In  experiments  with  a  rabbit,  the  absence  of 
motor  weakness  until  near  death,  the  marked  action  of  the  poison 
upon  the  heart,  and  the  early  total  paralysis  of  muscles  and  onset 
of  rigidity,  distinguished  the  action  of  the  curara  from  that  of  the 
ordinary  kind,  which  does  not  affect  the  heart  or  muscles.  It  is 
pointed  out,  therefore,  that  this  South  American  curara,  though  in 
all  probability  derived  from  one  or  more  species  of  SfrycJmos, 
resembles  in  action  the  strophanthus  type  of  the  African  arrow 
poisons.  A  few  particles  of  it  added  to  a  drop  of  cold  strong 
sulphuric  acid  produced  within  a  few  minutes  a  dark-red  colour, 
changing  to  a  muddy  brown  in  less  than  fifteen  minutes.  When 
heated  with  the* sulphuric  acid  to  110-120°  F.,  a  tinge  of  green 
appeared  at  the  edge  of  the  brownish-red  drop,  and  within  forty 
minutes  a  very  faint  olive  colour  was  seen.  In  view  of  the  fact 
that  curara  may  consist  of  curariue-acting  or  digitalin-acting 
principles,  or  of  mixtures  of  these  in  unknown  strength  and 
proportion,  it  is  suggested  that  it  is  undesirable,  witliout  a  careful 
preliminary  examination  of  each  specimen,  that  crude  curara 
should  be  emj)loyed  in  place  of  the  alkaloid,  curarine,  in  accurate 
physiological  experiments  on  the  circulation  or  upon  muscle,  and 
especially  as  a  therapeutic  agent  to  be  administered  by  hypo- 
dermic injection.     It  is  stated,  on  the  authoritj-  of  Dr.  Whiteford, 
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that  in  the  district  of  Antioquia,  whence  the  poisoned  darts,  etc., 
were  brought,  the  word  "  curara  "  and  its  variations  are  used  by 
the  Indians  in  the  sense  of  the  generic  term  "  poison,"  and  may 
be  applied  to  any  poisonous  substance,  whether  of  vegetable  or 
animal  origin.  It  would  seem,  therefore,  that  the  arrow  poison 
is  not  called  curara  because  obtained  from  the  curari  plant,  "  but 
rather  that  various  plants  are  called  curari,  woorali,  etc.,  because 
they  yield  curara  {i.e.,  poison)." 

Arrow  Poisons  of  the  Genus  Acokanthera.  E.  M.  Holmes. 
(Pharm.  Journ.,  3rd  series,  xxiv.  41,  42.)  The  poisons  reported 
upon  in  this  paper  are  the  following : — 

1.  Wanika  arrow  poison.- 

2.  Taita,  Teita,  or  Swahili  arrow  poison. 

3.  "Wa-Kinga,  Wa-Kamba,  or  Murju  arrow  poison. 

As  the  details  cannot  be  adequately  dealt  with  in  the  form  of 
an  abstract,  the  reader  is  referred  to  the  original  article. 

Malayan  Arrow  Poisons.  R.  Stockman.  {Pharm.  Journ., 
3rd  series,  xxiv.  561.)  See  also  Year-Book  of  Pharmacy,  1893, 
142, 143.  The  poison  reported  upon  is  made  by  the  natives  of 
Perak  from  the  root-bark  of  three  trees,  the  extracts  being  either 
mixed  or  used  singly  to  smear  on  the  arrow-heads.  By  the 
natives  the  poisons  are  known  as  "ipoh-aker,"  "  aker  lampong," 
and  "  prual*' respectively.  The  author  has  examined  the  physio- 
logical action  of  alcoholic  and  watery  extracts,  made  from  the  bark 
and  wood  of  the  roots  of  the  trees  from  which  the  poisons  are 
derived,  and  finds  that  these  all  possess  toxic  effects. 

Ipoh-aker. — This  is  obtained  from  a  species  of  Strychnos.  The 
extract  from  the  bark  kills  animals  by  an  action  on  the  heart 
similar  to  that  of  digitalis,  leaving  the  motor  nerves  excitable  to 
electric  stimulation  for  some  time  after  death.  In  addition,  there 
is  a  well-marked  curare-like  action,  combining  the  effect  on  the 
heart  with  a  paralysing  influence  on  the  motor  nerves,  which  is 
much  more  easily  observed  in  frogs  than  in  rabbits.  Extracts 
made  from  the  wood  were  very  much  less  toxic  than  those  from 
the  bark,  the  latter  evidently  containing  more  of  the  cardiac  poison, 
in  proportion  to  the  nerve  poison,  than  the  wood  does.  The  estab- 
lished existence  in  curare  of  two  distinct  alkaloids,  one  of  which 
has  a  digitalis-like  action  on  the  heart,  while  the  other  paralyses 
the  motor  nerves,  induces  the  author  to  regard  it  as  most  probable 
that  ipoh-aker  being  also  derived  from  a  species  of  Strychnos, 
likewise  contains  two  distinct  principles. 

Aker  lampong.  —  This    also    is    obtained    from    a    species    of 
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Strychnos,  and  appears  likewise  to  contain  two  distinct  active 
principles,  acting  on  the  heart  and  motor  nerves  respectively.  It 
is  ver}'  much  less  toxic,  however,  and  seems  to  contain  such 
principles  in  very  much  smaller  proportions. 

Prual. — No  botanical  source  of  this  poison  is  given  by  the 
author.  Its  action  as  an  arrow  poison  appears  to  consist  in  the 
immediate  local  paralysis  of  the  muscles  where  the  animal  is 
struck. 

The  mixture  of  the  three  substances  seems  excellentl}-  adapted 
for  use  as  an  arrow  poison,  and  to  differ  in  its  action  from  any 
arrow  poison  from  the  same  district  hitherto  described. 

Note  on  Malayan  Arrow  Poisons.  .W.  T.  Thiselton  Dyer. 
{Ibid.,  582.)  Referring  to  Stockman's  paper  on  this  subject 
(preceding  abstract),  the  author  points  out  that  specimens  of  the 
plants  used  in  the  preparation  of  these  poisons  were  examined  by 
Stapf,  and  some  light  was  thrown  upon  their  botanical  sources, 
although  the  specimens  were  insufficient  for  absolute  identifi- 
cation. 

Lampong  was  referred  coujecturally  to  Strychnos  Maingayi. 
Ipoh  aker  was  determined  to  be  a  species  of  Strychnos  "  closely 
allied  to  S.  Maingayi,  and  probably  only  a  different  state  of  it." 
Prual  was  a  Rubiaceous  plant,  "possibly  a  Lasianthus  or 
Urophyllum,''^ 

In  connection  with  thi.s  subject  the  reader  is  also  referred  to 
communications  from  R.  Stockman,  E.  M.  Holmes,  and  the  author, 
published  in  Pharm.  Joiirn.,  pp.  620,  G59,  and  747. 

Hypaphorus  Subumbrans.  P.  C.  Plugge.  (Archiv  fUr  exp. 
Pathologic,  and  Repertoire  [3],  v.  507.)  Hypaphorus  subum- 
brans is  a  native  of  Java  belonging  to  the  Papilionacca;.  The 
author  has  isolated  from  it  a  colourless,  crystalline,  dextro-rotatory 
alkaloid,  hypapliorinc,  which  fuses  at  220°  C,  is  freely  soluble  in 
water,  and  possesses  slightly  toxic  properties. 

Homeria  Collina.  D.  McAlpine.  {Pharm.  Jouru.,  from  a 
Report  to  the  Department  of  Agricultui'e,  Victoria.)  The  author 
directs  attention  to  the  poisonous  action  of  a  Imlbous  jilaut  which 
has  been  identified  as  Homeria  collina,  var.  viiniata.  It  is  a 
native  of  the  Cape  of  Good  Hope,  where  it  is  commonly  known  as 
"  Tulp,"  or  Cape  Tulip.  It  is  not,  however,  a  true  tulip,  but 
belong.s  to  the  Iridarca',  and  is  sometimes  descriljed  under  the 
name  of  Morwa  collina.  It  has  a  very  attractive  apitearanco,  but 
is  a  most  dangerous  plant  to  cultivate,  as  it  spreads  rapidly  by 
means  of  its  bulbils.     Those  are  formed  in  clusters  in  the  axil  of 
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each  of  its  long  grassj-  leaves,  and  resemble  the  head  of  Allium 
vineale  in  appearance.  A  number  of  cattle  died  within  twenty- 
four  hours  after  eating  the  leaves  at  Pascoe  Vale,  a  suburb  of 
Melbourne,  where  the  plant  appears  to  have  become  naturalized, 
and  children  have  occasionally  been  poisoned  by  it.  It  appears  to 
be  an  irritant  poison,  causing  intense  gastritis,  extending  through 
the  whole  course  of  the  small  intestines,  and  causes  great  venous 
congestion  of  the  brain.  The  curious  feature  in  the  action  of  the 
poison  appears  to  be  that  the  nausea,  vomiting,  great  pain,  and 
prostration  of  strength  are  accompanied  by  constipation.  The 
active  principle  does  not  seem  to  be  alkaloidal  in  character,  since 
no  trace  of  an  alkaloid  could  be  detected  by  the  ordinary  alkaloidal 
reagents. 

Lathyrus  Sylvestris.  E.  Kiuch.  (Journ.  Chem.  Soc,  from 
Agrl.  Students'  Gazette, 'Keyv  Series,  vi.  108,  109.)  This  legumin- 
ous plant  has  been  introduced  as  a  cultivated  fodder  plant  suitable 
for  poor  soils,  under  the  name  of  Wagner's  flat  pea  or  wood 
vetchling.  The  plot  of  this  plant  cultivated  at  the  Royal 
Agricultural  College,  Cirencester,  yielded  30  cwt.  of  haj^  per  acre 
on  May  30th,  1893,  and  a  second  crop  on  August  4th  of  the  same 
3'ear.  1,0(X)  parts  of  the  green  plants  gave  184  parts  in  an  air- 
dried  condition,  in  which  they  contained  16*82  per  cent,  of  mois- 
ti\re.     The  following  analyses  were  made  : — 

Green  plants.    Perfectly  dried  plants. 


Water         .         .         .         . 

84-70 

— 

Ash             .        .        .        . 

0-86 

5-62 

Fibre          .         .         .        . 

4-43 

28-97 

Ether  extract    . 

0-65 

4-25 

Nitrogenous  matter 

5-41 

35-33 

Soluble  carbohydrates    . 

3-95 

25-83 

10000 

100-00 

True  prote'ids   .         .        .  3-51  22-86 

It  will  be  seen  that  the  nitrogen  content  of  the  dined  plants  is 
greater  than  that  of  peas  or  beans,  but  a  much  larger  proportion 
(35  per  cent.)  is  of  an  amide  character.  It  contains  twice  as  much 
nitrogen  as  lucerne  hay,  and  about  three  times  as  much  as 
meadow  hay.  The  ether  extract  contained  a  good  deal  of 
chlorophj-ll. 

The  Kadamba  Tree.  (Pharm.  Journ.,  3rd  series,  xxiv.  308, 
from  Indian  Agriculturist.)  This  tree  is  indigenous  to  Ceylon, 
and  is  known  among  botanists  as  Anthrocephalus  Cadama  (the 
Kadamba    of    the    Tamils).     It    has  an  erect  stem   with  manj^ 
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branches ;  the  flowers,  which  have  a  peculiar  sweet  smell,  forming 
a  small  globe.  The  fruit  is  about  the  size  of  au  orange ;  this  is 
eaten  by  the  poor  natives  in  India,  while  the  leaves  are  given  to 
cattle  as  fodder.  The  bark  is  considered  to  be  of  great  valiie  as  a 
febrifuge  and  tonic  ;  its  taste  is  bitter  and  astringent.  The  fresh 
juice  of  the  bark  is  applied  to  the  fontanelles  of  children  when 
that  soft  portion  of  the  head  sinks  ;  at  the  same  time  a  small 
quantity  mixed  with  cumin  and  sugar  is  given  internally.  The 
juice  of  the  bark  mixed  with  an  equal  quantity  of  lime  juice, 
opium,  and  alum  has  been  applied  with  great  benefit  round  the 
orbit  of  the  eye  to  subdue  inflammation.  The  tender  leaves,  when 
applied  in  the  form  of  a  paste,  resolve  glandular  swellings,  and 
the  large  leaves  prove  an  efficacious  remedy  for  eczema.  A 
decoction  of  the  leaves  is  vised  as  a  gargle  in  cases  of  apthte  and 
stomatitis.  The  fruit  is  considered  to  be  cooling,  a  destroj'er  of 
phlegm  and  impurities  of  the  blood.  The  wood  of  the  Kadamba 
tree  is  of  great  economic  importance,  is  soft,  yellow-coloured,  and 
even-grained,  weighing  about  40  lb.  per  cubic  foot.  It  is  used  for 
building  purposes  in  Assam,  and  may  be  used  as  material  for 
beams  and  rafters,  being  also  good  for  joiner's  work.  In  Calcutta 
it  is  one-third  as  cheap  as  mango  wood.  Kadamba  trees  grow 
wild  throughout  India,  and  are  principally  used  for  fuel.  The 
closely  allied  Manjal-Kadamha,  the  kolon  of  the  Sinhalese  {Adina 
Cordifolia),  and  Nir-Kadamba  or  Chelembe,  the  Helamba  of  the 
Sinhsilese  {Sfcphegyne  jJcii'vifoUa),  d,re  sometimes  used  by  carpen- 
ters in  Ceylon.  The  wood  of  the  former  is  extremely  fine  and  like 
that  of  the  box  tree,  being  light  and  durable,  though  it  does  not 
stand  damp  well ;  it  is  used  in  Bombay  for  planking  for  the  floors 
of  houses. 

Constituents  of  Kousso.  M.  Leichsenring.  {Avchiv  der 
Phanit.,  ccxxxi.  50.)  The  author  arrives  at  the  conclusion  that 
commercial  ko^n  is  not  a  principle  pre-existing  in  kousso  flowers, 
but  that  it  is  produced  from  one  of  the  natural  constituents  during 
the  process  of  isolation.  He  has  isolated  from  the  flowers  a  crys- 
talline, inert  substance,  "  protokosin,"  and  a  highly  amorphous 
body  for  which  he  proposes  the  name  "  kosotoxin."  The  latter, 
when  boiled  with  bar3'ta  water,  yields  a  crystalline  yellow  decom- 
position product,  apparently  identical  with  commercial  kosin. 

Adulteration  of  Kousso.  A.  Meyer  and  H.  Sandlund. 
{Pharm.  Zeit.,  No.  99,  1893.)  The  authors  have  observed  that 
kousso  sold  in  the  loose  state  instead  of  in  bundles  is  frequently 
adulterated  with  a  notable  proportion  of  unexpauded  male  flowers. 
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The  sepals  of  the  outer  calj-x  of  the  latter  are  distinguished  from 
the  corresponding  organs  of  the  female  flowers  by  a  thick  covering 
of  dense,  short,  unicellular  hairs.  The  presence  of  pollen  also 
serves  to  indicate  this  adulteration. 

Standards  of  Purity  of  Saffron.  J,  B  a  r  c  1  a  y .  {Pharm.  Journ. , 
3rd  series,  xxiv.  692,  693.)  In  a  paper  under  this  title  the  author 
gives  the  results  of  moisture  and  ash  determinations  in  a  large 
number  of  samples  of  saffron,  which  are  tabulated  as  follows  : — 


Moisture  per 
cent. 

Ash  per  cent. 

Ash  per  cent,  on 
dry  saflfron. 

13-8 

4-6 

5-33 

110 

5-5 

6-18 

10-2 

4-5 

5-01 

10-4 

5-7 

6-36 

10-6 

4-9 

5-48 

7-9 

3-7 

4-01 

12-9 

6-8 

7-80 

15-S 

6-4 

7-60 

13-S 

4-8 

5-56 

12-9 

5-5 

6-31 

14-4 

7-2 

8-41 

13-5 

5-6 

6-47 

14-1 

5-2 

6-05 

13-0 

5-4 

6-20 

12-7 

5-5 

6-22 

1 

11-4 

5-4 

6-09 

%, 

12-2 

7-0 

7-95 

s ', 

11-6 

5-6 

6-33 

cc  \ 

11-9 

6-6 

7-49 

CO 

CO 

12-2 

6-3 

717 

lG-3 

6-4 

7-64 

16-4 

6-2 

7-41 

14-3 

6-4 

7-46 

10-9 

6-1 

6-84 

10-2 

4-7 

5-23 

11-2 

5-0 

5-64 

150 

4-4 

5-17 

10-2 

4-9 

5-45 

11-3 

5-4 

6-08 

11-3 

4-9 

5-52 

11-6 

5-8 

6-56 

13-7 

6-1 

7-06 

10-G 

5-2 

5-88 

,            11-2 

4-8 

5-40 

Mean  of      ' 
all  samples  _] 

12-37 

]          5-54 

6-32 

On  the  strength  of  these  results  the  following  standards  are  sug- 
gested: "  100  parts  of  saffron  dried  at  202°  F.  to  a  constant  weight 
should  lose  not  more  than  about  12  parts,  and  should  yield  on  in- 
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cineration  with  free  access  of  air  an  amount  of  ash  corresponding 
to  about  7  per  cent,  of  the  dried  substance." 

Tagetes  Glandulifera.  0.  Hesse.  {Liehig's  Annalcn,  cclxxvi. 
87,  88.)  The  flowers  of  this  Argentine  member  of  the  order  Com- 
positce  have  a  local  reputation  as  a  stomachic,  aperient,  diaphoretic 
and  diuretic,  and  are  employed  in  cases  of  gastritis  and  indiges- 
tion. They  are  stated  to  possess  toxic  properties  necessitating 
caution  in  their  administration. 

The  author's  examination  of  this  drug  does  not  indicate  the  pre- 
sence of  any  alkaloid.  Petroleum  ether  extracted  a  substance  re- 
sembling cerylic  acetate,  which,  after  crystallization  from  alcohol, 
was  found  to  fuse  at  G2°  C. 

Constituents  of  Kamala.  P.  Bartolotti.  {Gazz.  Chim.  ItaL, 
xxiv.  i.  1-7.)  The  author  states  that  the  so-called  *'  kamaliue,'' 
occurring  in  commerce,  is  simply  rottlerin,  and  gives  a  further  de- 
scription of  the  latter,  as  well  as  of  some  of  its  derivatives.  The 
ash  of  kamala  is  shown  to  contain  a  large  proportion  of  manganese. 

Constituents  of  Kamala.  A.  G.  Per  kin.  (Proc.  Chem.  Soc, 
No.  127.)  A  description  is  given  of  six  distinct  substances  ex- 
tracted by  ether  from  Kamala — rottlerin,  the  principal  constituent, 
described  by  Anderson,  in  1855  ;  isorottlerin ;  two  resins,  one  of 
low,  the  other  of  high  melting-point ;  a  wax,  which  is  possibly 
cetylic  cerotate ;  and  a  yellow,  crystalline  colouring  matter  pre- 
sent in  a  minute  proportion,  the  composition  of  which  is  yet  to  be 
determined. 

Rottlerin  is  best  separated  from  the  dye-stuff  by  means  of  cold 
carbon  bisulphide,  from  which  it  crystallizes  in  thin  salmon- 
coloured  plates  melting  at  191" ;  its  composition  is  represented  by 
the  empirical  formula  Cjj  £[21,03  already  assigned  to  it  by  Ander- 
son, but  it  is  undoubtedly  a  substance  of  high  molecular  weight. 
It  yields  a  diacetyl  derivative.  On  boiling  it  with  alkalies,  an 
odour  of  benzaldeliyde  is  apparent.  When  oxidized  by  cold  nitric 
acid,  it  3'ields  two  acids  represented  by  the  formulae  Cj;  Hj.,  0,,  and 
0,7  Hje  O5,  while  boiling  nitric  acid  converts  it  iiito  a  dibasic  acid 
of  the  formula  Ojg  Hj,,  Oy. 

Isorottlerin  closely  resembles  rottlerin  in  appearance,  Imt  melts 
at  198-109^,  and  is  practically  insoluble  even  in  hot  carbon  bisul- 
phide; moreover,  no  odour  of  benzaldehyde  is  apparent  when  it  is 
boiled  with  alkali.  It  yields  the  acid  nf  the  formula  Cj^  H,„Oy  on 
oxidation. 

The  resin  of  low  melting-point  resembles  rottlerin,  with  which 
it  is  evidently  closely  allied  in  most  of  its  properties;  its  compo- 
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sitiou  is  represented  by  the  formula  Cj^HjaO;;;  on  oxidation,  it 
yields  the  acid  of  the  formula  Cjg  Hj,,  0,,. 

The  resin  of  high  melting-point  is  a  light-yellow  coloured  sub- 
stance represented  by  the  formula  CjgHjo  O4,  and  also  resembles 
rottlerin  in  many  of  its  properties,  being  converted  into  the  acid 
of  the  formula  0^3  H^,,  O9  when  boiled  with  nitric  acid. 

Goa  Powder  and  Chrysarobin.  E.  J.  Millard.  {Chemist  and 
Druggist,  July  29th,  1893.)  Compare  also  Year-Book  of  Phar- 
macy, 1S93,  159,  160.  Since  the  pulDlication  of  his  previous  report 
on  commercial  Goa  powder,  referring  exclusively  to  samples  in  the 
form  of  fine  powder,  the  aiTthor  has  had  an  opportunity  of  testing 
several  authentic  specimens  of  the  crude  drug  taken  directly  from 
parcels  recently  imported  into  Liverpool.  The  only  change  that 
had  taken  place  since  they  left  Bahia  was  the  loss  of  about  20  per 
cent,  of  moisture.  The  percentages  of  ash  in  these  were  approxi- 
mately the  same,  about  7  per  cent.,  and  the  moisture  about  4  per 
cent. 

Crude  araroba  is  roughlj'  divisible  into  three  portions.  There 
is  a  woody  part,  consisting  of  small  pieces  of  wood  with  much  of 
the  powder  adhering  and  filling  the  interstices.  Then  there  are 
small,  flat,  irregular  pieces  or  concretions,  which  break  with  a  clean 
fracture  and  exhibit  a  pale-brown  interior  darkening  to  umber- 
brown,  or  even  purple  towards  the  exterior.  The  remainder  con- 
sists of  coarse  powder.  The  relative  proportions  of  these  to  each 
other  vary  considerably,  but  the  pow^der  is  always  largely  in 
excess. 

When  separated  into  the  three  parts  above  described,  and  ig- 
nited, the  following  results  were  obtained  : — 

"Wood,  percentage  of  ash        ....     1'02 
Concretions,      ,,  ....     0*75 

Powder,  ,,  ....     8-64 

Xo  trace  of  iron  was  found  in  the  ash  obtained  from  either  wood 
or  concretions. 

A  considerable  quantity  of  the  inorganic  material  from  these 
samples  of  crude  Goa  powder  was  analysed.  The  composition  was 
as  follows : — 

SiOo         Fe^Oa        Al^  O3        KaSO^        Na^SOj         Total 
83-30         7-47  2-90  3-54  2-63  99-84 

The  above  results  indicate  clearly  that  the  adulteration  was  not 
in  any  way  due  to  excess  of  woody  matter,  but  to  sand  and  oxide 
of  iron  mixed  with  the  powder. 


164  YEAR-BOOK    OF    PHARMACY. 

The  small  amount  of  ash  yielded  by  the  lumps  or  concretions 
present  in  crude  Goa  powder  suggested  their  further  examination. 
After  reducing  to  fine  powder,  it  was  extracted  with  different 
solvents,  and  with  the  following  results : — 

Per  cent. 
Soluble  in  benzol    .        .  ...    86-5 


„        „   alcohol  . 
„        „  water 
„         ,,  Na  O  H  solution 
Insoluble 


2-.0 


4-2 
6-3 


100-0 

The  portion  soluble  in  dilute  caustic-soda  solution  gave  a  deep 
purple  colour  to  the  liquid  ;  the  addition  of  an  excess  of  acid 
yielded  a  red  precipitate.  The  amount  of  chrysarobiu  yielded  by 
these  concretions — 86'5  per  cent. — is  larger  than  any  recorded 
yield  from  Goa  powder. 

As  a  considerable  quantity  of  chrysarobin  extracted  during  these 
experiments  had  accumulated,  it  was  examined  by  the  pharmaco- 
pceial  and  other  tests.  It  was  light  yellow,  minutely  crystalline, 
odourless,  and  tasteless.  It  melted  at  about  154°  C,  with  .some 
decomposition.  Although  complete^  soluble  in  benzol  and  chloro- 
form, it  was  not  completely  sohxble  in  ether. 

According  to  the  Bi-itish  Pharmacopoeia,  chrj^sarobin  should  be 
almost  entirely  soluble  in  150  parts  of  hot  rectified  spirit.  The 
author  has  examined  a  number  of  commercial  samples,  and  not  one 
was  soluble  to  a  larger  extent  than  about  0'60  per  cent,  in  hot 
rectified  spirit. 

The  author  also  finds  that  the  colour  reaction  with  sulphiiric 
acid  is  never  yellow  unless  the  purified  chrysarobin  of  Liebermann 
and  Seidler,  obtained  by  repeated  crystallization  from  glacial  acetic 
acid,  is  intended  by  the  B.P.  Chrysarobin  obtained  from  Goa  pow- 
der by  means  af  a  suitable  solvent,  such  as  benzol  or  chloroform, 
invariably  gives  a  deep  orange  to  brownish-red  colour  ;  the  U.S.P. 
describes  it  as  blood-red.  This  colour  is  due  to  the  admixture  of 
purified  chrysarobin  with  chrysophanic  acid,  the  latter  giving  a 
red  colour  with  sulphuric  acid.  When  the  concentrated  acid  thus 
coloured  is  diluted  with  water,  the  orange  colour  is  destroyed,  and 
only  a  yellow  coloration  and  precipitate  remain. 

In  the  German  Pharmacopoeia  (2nd  edition,  1884)  a  test  is  given, 
depending  upon  a  violet  colour-reaction  with  nitric  aciil  and  solu- 
tion of  ammonia.  The  author  has  never  succeeded  in  obtaining 
this  reaction,  and  points  out  that  in  the  latest  edition  (Ph.  G.,  1890) 
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the  test   is  omitted,  although   perpetuated    in    Thorpe's  recently 
published  Dictionary  of  Applied  Chemistry. 

Constituents  of  Wormseed  (Artemisia  Gallica).  E.  Jahns. 
(Ber.  der  deutsch.  chem.  Ges.,  xxvi.  1493-149G.)  Artemisia  gallica, 
Wild.,  is  considered  by  some  botanists  to  be  a  variety  of  Artemisia 
maritima,  and  was  found  by  Heckel  and  Schlagdenhauffen  to 
contain,  besides  santonin  and  other  substances,  an  alkaloid,  the 
presence  of  which  had  not  been  noticed  in  other  varieties.  This 
subject  has  now  been  further  investigated  by  the  author,  who  has 
succeeded  in  isolating  from  wormseed  two  bases,  which  on  examina- 
tion proved  to  be  "  betaine  "  and  "  choline."  They  were  obtained 
by  the  following  process  : — The  powdered  drug  was  extracted  with 
hot  water,  the  solution  treated  with  lead  acetate  and  soda,  and 
subsequently  with  chlox'oform ;  the  bases  are  then  pi'ecipitated 
from  the  aqueous  solution  with  potassium  bismnthiodide  in  pre- 
sence of  sulphuric  acid,  the  precipitate  is  digested  with  recently 
prepared  silver  carbonate  and  water,  and  the  compounds  are 
separated  by  means  of  absolute  alcohol,  in  which,  at  ordinary 
temperatures,  choline  hydi-ochloride  is  i-eadily  soluble,  whilst 
betaine  hydrochloride  scarcely  dissolves. 

The  bases  were  identified  by  their  properties  and  by  those  of 
their  aui-ochlorides  and  platinochlorides. 

Jatropha  Curcas.  A.  Siegel.  {Bat.  Centralblatt,  xlvii.  120.) 
The  seeds  of  this  plant  are  found  to  contain  a  poisonous  principle 
analogous  to  ricin,  which  appears  to  belong  to  the  toxalbumens. 
It  is  described  by  the  author  under  the  name  "  curcinJ'' 

The  Castor  Bean  in  India.  (Pharm.  Joiirn.,  3rd  series,  xxiv. 
426,  427,  from  United  States  Consular  Reports.)  An  interesting 
account  is  given  in  this  report  of  the  cultivation  and  collection  of 
castor  beans  in  India,  and  the  processes  adopted  for  obtaining 
the  oil  from  them.  For  particulars,  reference  should  be  made  to 
the  original.  Various  uses  of  the  oil  are  mentioned  in  addition  to 
its  application  for  therapeutic  purposes.  It  is  much  employed 
in  India  for  burning  in  lamps,  as  it  gives  a  light  surpassing  in 
brilliancy  that  obtained  by  means  of  any  other  vegetable  or  mineral 
oil,  and  possesses  the  further  advantage  of  great  safety  and  freedom 
from  smoke  in  burning.  It  is  also  largely  used  as  a  lubricant  for 
machinery ;  as  a  dressing  for  hides  and  skins  it  enjoys  an  excellent 
reputation,  and  the  Indian  dyers  also  make  frequent  use  of  it. 
The  press  cake  forms  a  useful  manure,  and  is  a  very  good  material 
for  making  illuminating  gas.  In  Assam  the  leaves  of  the  plant 
furnish  food  for  the  silkworm,  and  good  paper  pulp  can  be  made 
from  its  bark. 
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Agrostemma  Githago.  T.  F.  Hanausek.  {Cliem.  Zeitung. 
xvi.,  No,  71.)  Authorities  are  not  agreed  as  to  the  poisonous 
properties  of  corncockle  seeds  {Agrostemma  githago).  Recently, 
C.  Kornauth  and  A.  Arche  have  proved  that  pigs  may  be  fattened 
on  these  seeds,  which  have  for  them  the  same  nutritive  value  as 
barley.  Other  observers  consider  the  seeds  injurious,  and  maintain 
that  where  no  harm  occurs,  it  is  because  the  saponins  are  in  great 
part  decomposed  by  the  digestive  juices.  The  author's  results 
show  that  the  seeds  certainly  do  contain  saponins,  but  that  they 
are  confined  to  the  embryo. 

Constituents  of  the  Fruit  of  Gymnocladus  Canadensis.  W.  E. 
Stone  and  W.  H.  Test.  (Amer.  Chan.  Joiirn.,  xv.  660-663.)  See 
also  Year-Book  of  Phavmacy,  1893,  139.  The  fruit  consists  of  a 
leathery  pod  from  3  to  10  in.  in  length,  and  contains  from  two  to 
six  brown,  oval,  and  very  hard  seeds  embedded  in  a  greenish, 
waxy  pulp  or  gum.  This  gum  has  a  sweet  but  very  disagreeable 
taste,  and  at  the  time  of  ripening  is  soft  and  easily  removed, 
although  later  it  becomes  horn}'.  It  contains  no  galactose,  galactan, 
or  starch,  but  an  abundance  of  soluble  reducing  sugars  and  pento- 
sans. 

The  alcoholic  extract  5''ielded  cane-sugar  (15  per  cent.),  [0]^  = 
65"4°,  and  glucose  (15  per  cent.). 

The  gummy  residue,  on  hydrolysis  with  dilute  sulphuric  acid, 
yielded  an  insoluble  substance  resembling  cellulose,  and  a  thick, 
reducing  syrup  which  gave  the  furfuraldehyde  reaction  for  pen- 
toses. The  osazone  melted  at  175-180°,  indicating  a  mixture. 
This  was  separated  by  means  of  alcohol  and  water  into  two 
fractions:  the  first  proved  to  be  glucosazone  (m,  p,  204-205°), 
soluble  in  alcohol  but  insoluble  in  boiling  water ;  the  second  (m,  p. 
153°)  was  probably  arabiuosazone  (m.  p.  158-160°),  insoluble  in 
alcohol  but  soluble  in  boiling  water.  The  latter  gave  an  abundance 
of  furfuraldehyde  when  boiled  with  strong  h3'drochloric  acid,  and 
its  alcoholic  solution  was  optically  inactive,  so  that  it  was  not 
xylosazone.  The  glucose  and  arabinose  probably  exist  in  the 
original  gum  in  cnnilnnation  as  glucnarabnn. 

•Analysis  of  the  Seeds  of  Sanguinaria  Canadensis.  J,  Culley. 
{Amer.  Journ.  Pharm.,  April,  1894,  189-192.)  The  seeds  of  this 
plant  were  found  by  the  author  to  contain,  in  addition  to  the  usual 
plant  constituents,  an  alkaloid  agreeing  in  its  characters  with 
safaguinarine,  a  large  proportinn  of  fixed  oil,  and  small  quantities 
of  rosin,  glucose,  pectin,  pararabin,  calcium  oxalate,  etc, 

Lupinus  Albus.     A.    Soldaini.     (L'Orosi,  xvi.   109-126.)     lu 
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this  paper  the  author  supplies  some  further  particulars  respecting 
the  deliquescent  alkaloid  previousl}^  obtained  by  him  from  the 
seeds  of  this  plant.  For  details,  reference  should  be  made  to  the 
original  account. 

American  Colocynth.  L.  E.  Sayre.  {Amcr.  Journ.  Pharm., 
1804,  273-278.)  The  results  of  the  author's  proximate  analysis 
of  the  American  colocynth  in  comparison  with  those  obtained  in 
the  analysis  of  the  imported  drug  are  embodied  in  the  following 
table.  The  figures  mentioned  are  percentages  obtained  from  the 
powdered  drugs  dried  in  an  oven : — 


Extracts  and  constituents. 


Imported. 

American 

3-21 

4-62 

1-11 

■521 

•64 

■48 

16-61 

23^23 

2-15 

10-31 

31-07 

24^69 

9-36 

12^61 

2-07 

2-34 

13-5 

14-76 

14-31 

i     14^69 

9-76 

'      6^01 

6-8 

7^9 

82-68 

38^87 

II. 
III. 

IV. 

V. 

VI. 

VII. 
VIII. 


Ether-chloroform  extract 

(a)  Fat.    (Petroleum-ether  extract  from  I.) 

(b)  Eesin  from  I.,  soluble  in    alcohol   and 

IDrecipitated  by  water 

j  Alcoholic  extract  (of  dregs  from  I.)     .     .     .     . 

Principles  acting  as  reducing  sugar  in  11.  . 
Aqueous  extract 

Gum  (precipitated  from  III. ) 

Amyloid  principles  (in  dregs  of  III.)  .... 

Cellulose 

Albuminous  (pi'otein)  compounds 

Ash 

Moisture  (in  air-dry  powder) 

Diluted  alcoholic  (official)  extract 


The  aqueous  extract  (III.)  was  scarcely  bitter,  most  all  of  the 
bitter  principles  being  extracted  by  the  solvents  I.  and  II.  The 
author  regrets  that  the  quantity  of  powder  left  after  the  above 
treatment  was  not  sufficient  to  enable  him  to  isolate  the  bitter 
principle,  colocynthin.  This  he  intends  to  do  after  receiving  fresh 
supplies. 

A  full  description  of  the  fruit  and  of  transverse  and  longitudinal 
sections,  illustrated  by  woodcuts,  will  be  found  in  the  original 
account. 

Note  on  Lemon  and  Orange  Peel.  E.G.  Clayton.  (Analyst, 
xix.  134.)  The  author  states  that  when  orange  peel  is  moistened 
with  strong  hydrochloric  acid,  its  colour  changes  from  yellow  to  a 
rich,  dark  green ;  lemon  peel,  similarly  treated,  retains  its  hue,  or, 
at  most,  assumes  a  dingy,  yellowish-brown  tint.  A  convenient 
and  simple  chemical  test,  therefore,  which  will  distinguish  between 
small  fragments  of  lemon  and  orange  peel,  is  to  touch  thom  with  a 
glass  rod  previously  dipped  in  hydrochloric  acid.  A  few  minutes' 
exposure  to  hydrochloric  acid  gas  will  effect  this  change  in  the 
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colour  of  orange  peel.  The  colour  of  lemon  peel  is  unaffected. 
The  peel  of  the  lime  behaves,  with  hydrochloric  acid,  like  lemon 
peel. 

Indian  Water  Chestnut.  Trapa  Bispinosa.  D.  Hooper. 
(Pharm.  Jotirn.,  3rd  series,  xxiv.  22,  23.)  The  Trapas  are  water 
plants  growing  in  canals  and  shallow  lakes  in  Eastern  countries, 
and  belonging  to  the  natural  order  Onagracece.  Trapa  natans  is 
the  European  species  yielding  the  "  Jesuits'  nut  "  of  Venice.  T. 
hicornis  is  the  Chinese  species,  and  affords  the  "  ling "  of  that 
country,  which  is  largely  used  as  an  article  of  diet.  T.  hispinosa 
belongs  to  Northern  India,  and  is  extensively  cultivated  in  Guzerat, 
Kashmir,  and  the  North-Western  Provinces.  The  vernacular 
names  of  the  Indian  water  chestnut  are  Singhara,  Pamplnd^ 
Cingada,  and  Karimpola.  The  Trapas  have  long  been  known  in 
medical  history. 

The  author  has  examined  some  of  the  fruits  recently  collected 
by  him  in  Mussoorie.  The  outer  red-brown  coats  were  removed, 
and  the  white  kernels  were  sliced  and  dried  in  the  sun.  The 
powdered  nuts  had  a  white  colour,  a  slightly  sour  odour,  and  no 
distinct  taste.  The  starch,  observed  under  a  microscope,  consisted 
of  oval,  oval-oblong,  and  elliptic  granules ;  there  had  been  no 
pressure  to  form  angular  outlines. 

An  analysis  of  the  powdered  kernels  showed  the  following 
composition : — 

Fat -97 

Sugar  and  gum 14'36 

Albuminous  matter 8*41 

Starch 63-84 

Cellulose 3-60 

Ash 4-66 

Water 4-16 

1(X>00 
Nitrogen 133 

The  nutrient-ratio,  or  the  ratio  between  the  albuminous  matter 
and  the  starchy  materials,  is  1  : 0-5,  and  the  nutrient-value  80-4. 
This  result  shows  that  the  Indian  water  chestnut  is  allied  to  the 
cereals  as  a  food,  and  is  a  little  better  than  cleaned  rice,  which 
has  a  nutrient-ratio  of  1  :  10'8.  The  Trapas  have  been  noted  for 
their  power  of  taking  up  manganese  ;  thus  Crorup-Besanez  found 
rtU  per  cent,  of  manganese  oxide  in  the  whole  plant  of  Trapa 
natans.     The  Indian  species  examined  by  the  author  was  found  to 
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contain  manganese  both  in  the  pericarp  and  kernel.  The  4"66  per 
cent,  of  ash  in  the  edible  portion  contained  only  a  very  small 
quantity  of  this  metal,  but  the  pericarp  yielded  a  reddish-coloured 
ash  which  was  very  rich  in  manganese. 

Ash  and  Moisture  in  Drugs.  E.  Dieterich.  (Chemist  and 
Druggist,  October  14th,  1893.)  The  author  gives  the  following 
figures  for  commercial  powdered  drugs,  which  have  been  deter- 
mined in  his  owm  laboratories : — 


Powder  of 


Cantharidis  , 


„      (Chinese) 
Fol.  senn.  Alexandr. 


Tinnevelly 


Herb,  conii    . 
Fol.  digritalis 


Rad.  iridis    .     .     . 
II     glycyrrhizse 


rhei. 


Per  cent, 
water. 


Per  cent, 
ash. 


6-55 

10-55 

8-20 

4-00 

9-20 

14-70 

15-75 

15-25 

9-70 

10-80 

11-30 

18-60 

12-85 

11-25 

4-55 

5-60 

4-80 

5-30 

8-30 

8-40 

8-20 


K„C03i 
Too  ash. 


21-12 
5-47 
11-65 
10-66 
22-36 
12-52 
29-62 
16-78 
39-86 
34-07 
a  trace 
14-59 
11-30 
16-90 
31-80 
28-19 


The  Tanno-Resinous  Exudation  from  Spermolepis  Gummifera. 
E,  Heck  el  and  F.  Schlagdenhauffen.  (Repertoire  de  Pharm. 
[3],  v.  289.)  Compare  Year-Book  of  Pharmacy,  1893,  162.  A 
further  examination  of  this  exudation  shows  the  presence  of  the 
following  constituents  : — 

Per  cent. 

Gallo-tanuic  acid 79-73 

Tanno-resin,   insoluble  in  boiling  water  19-5 
Gum,  colouring  and  albuminoid  matter, 

and  fixed  salts 0-47 

A    crystalline      substance      resembling 

catechin 0-3 

The  crystalline  constituent  is  not  identical  with  catechin,  and 
occurs  also  in  the  wood  of  the  tree,  but  not  in  the  bark.  The 
tanno-resin  only  occurs   in   the    exudation,  biit  the   gallo-tannic 
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acid  is  also  found  in  the  wood  and  bark.  The  authors  suggest 
that  the  tree  should  henceforth  be  called  Spermolcpis  tannifera, 
since  this  name  would  be  more  in  accord  with  the  facts  estab- 
lished b}^  their  investigation. 

Xanthorrhcea  Resins.  M.  Bamberger.  {Monatshefte,  xiv. 
333-343.)  Yellow  Xanthorrhcea  resin  {X.  hastilis)  was  extracted 
with  boiling  95  per  cent,  alcohol,  the  residue  repeatedly  boiled 
with  water,  and  finally  dissolved  in  dilute  potash  and  acidified 
with  dilute  sulphuric  acid.  The  crystalline  material  obtained  from 
these  various  extracts  b}'  means  of  ether  was  then  treated  with 
chloroform,  in  which  it  partially  dissolved.  The  portion  insoluble 
in  chloroform,  on  purification,  proved  to  be  paracoumaric  acid, 
Cy  HgO^+HgO,  about  10  per  cent,  of  the  weight  of  the  resin 
being  obtained.  The  portion  of  the  extract  which  was  soluble  in 
chloroform  contained  parahydroxybenzaldehyde,  benzoic  acid,  and 
cinnamic  acid.  A  small  quantity  of  a  substance,  which  was 
probably  vanillin,  was  also  isolated,  as  well  as  a  small  quantity  of 
a  white  neutral  substance,  the  nature  of  which  was  not  further 
examined.  Red  Xanthorrhcea  resin  (X  australis),  when  treated 
in  the  same  manner,  yielded  about  2  per  cent,  of  paracoumaric 
acid,  together  with  parahydroxybenzaldehj'de  and  a  substance 
resembling  vanillin.  Cinnamic  and  benzoic  acids  were  not  de- 
tected in  this  resin. 

Mecca  Balsam  and  Myrrh.  G.  Schweinfurth.  {Aiucr. 
Druyg.  and  Pharm.  Eec,  from  a  report  of  the  Berlin  Pharm. 
Soc.)  The  south-western  districts  of  Arabia  and  the  north- 
eastern corner  of  Africa  are  characterized  by  the  production  of 
trees  yielding  aromatic  exudations.  The  author  observes  that, 
although  the  shrub  yielding  Mecca  balsam.  Commiphora  opobal- 
sanmm,  Engl.,  is  widel}'  distributed  over  the  coast  territory  of 
Arabia,  the  adjacent  islands,  and  Southern  Nubia,  the  balsam  is 
collected  only  in  the  valleys  near  Mecca  ;  the  plants  producing 
olibanum  and  myrrh  prefer  low  mountains,  3,000  to  5,000  feet 
high,  and  rocky  soil.  C.  oj)obalsamu)ii  averages  about  15  feet 
in  height,  possesses  a  yellow  exfoliating  bark,  and  produces 
long,  thin,  greyish  black  twigs,  from  the  ends  of  which  a  small 
quantity  of  balsam  exudes.  Although  not  an  eye-witness  of  its 
collection,  the  author  thinks  the  balsam  must  be  obtained  by 
crushing  and  boiling  the  ends  of  the  twigs,  or  by  [)ouriiig  boiling 
water  over  them.  Collection  by  exudation  is  out  of  the  question, 
as  only  a  few  centimetres  towards  the  ends  of  the  twigs  contain 
much  sap,  appear  varnish-like,  and  yield,  when  inciso'l,  minute 
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drops  of  bright  green  fluid  possessing  the  characteristic  odour  of 
Mecca  balsam. 

Myrrh,  according  to  the  author,  can  be  3-ielded  only  by  C. 
abyssinica  or  C.  Schimperi,  and  is  probably  obtained  principally 
from  the  former,  which  is  widely  distributed,  and  in  certain  dis- 
tricts abundant.  A.  Deflers  actually  collected  mj-rrh  from  this 
plant,  which  was  pointed  out  to  him  in  the  Fadhli  district  east  of 
Aden  as  the  source  of  the  myrrh  brought  thence  in  large  quantities 
into  commerce,  and  a  specimen  of  this  myrrh  was  presented  by  the 
author  to  the  Pharmaceutical  Society  of  Berlin.  The  tree  is  a 
small  one,  seldom  exceeding  30  feet  in  height,  with  a  yellow 
or  brown  shining  exfoliating  bark.  When  incised,  the  bark 
yields  abundance  of  yellowish  milky  fluid,  which  solidifies  to 
myrrh.  The  plant  also  occurs  in  Northern  Abyssinia,  but  not  in 
such  abundance  as  to  offer  sufflcient  inducement  to  collect  the 
gum-resin  ;  the  drug  comes  probably  from  the  northern  districts 
of  Yemen  and  the  mountains  of  Assir.  Bdlsamodcndron  myrrha 
{HempricMa  myrrha,  Nees,  Schwf .)  yields  no  myrrh ;  the  plant 
is  completely  odourless,  and  yields  no  trace  of  resin  when  branch 
or  stem  is  incised.  Hemprich  noted  on  his  specimen  that  possibly 
this  species  yielded  myrrh,  but  the  evidence  to  that  effect  was 
insufficient.  Nees  v.  Esenbeck  described  the  plant,  however,  as 
the  source  of  Arabian  myrrh,  hence  the  error.  C.  Schimperi  grows 
in  Yemen,  and  produces  abundance  of  gum-resin  closely  resembling 
mj-rrh.  It  is  also  found  in  Abyssinia,  where,  however,  little  or 
no  myrrh  is  collected  from  it. 

Slam  Benzoin.  F.  Lildy.  {Archiv  der  Pharm.,  ccxxxi.  4G1- 
480.)  Siam  benzoin  is  soluble  in  ether,  and  the  dissolved  sub- 
stance yields  no  ash  when  ignited.  It  contains  O'lo  per  cent,  of 
vanillin ;  some  free  benzoic  acid  ;  0'3  per  cent,  of  an  oily,  neutral 
substance  which  is  an  ethereal  salt  of  benzoic  acid  ;  and  a  mix- 
ture of  a  small  quantity  of  benzoresinylic  hcnzoate  with  much 
siarcsinotannylic  benzoatr,  this  mixture  forming  the  main  con- 
stituent of  the  drug.  In  addition  to  these,  wood}'  impurities  are 
present  to  the  extent  of  l"6-3"3  per  cent.  No  cinnamic  acid, 
either  free  or  combined,  could  be  detected.  By  hydrolysis  of 
the  mixture  of  benzoresinylic  and  siarcsinotannylic  benzoates, 
benzoic  acid  and  a  mixture  of  benzoresinol  and  siaresinotannol  are 
obtained  in  the  proportion  of  about  1:11.  The  benzoresinol  is 
identical  with  the  substance  obtained  from  Sumatra  benzoin  ;  it 
crystallizes  from  acetone  in  groups  of  long,  white  prisms,  and 
melts  at  272°.    Siaresinotannol,  Ci,  H^^  O3,  is  a  brown  powder,  re- 
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sembling  in  its  properties  the  resinotaDnol  obtained  from  Sumatra 
benzoin. 

Galbanum.  A.  Conrady.  (Archiv  der  Phann.,  ccxxxii.  98.) 
In  addition  to  "25  per  cent,  of  free  umbelliferone,  the  I'esin  of 
galbanum  is  shown  to  contain  a  large  percentage  of  this  principle 
in  combination  with  a  resin  alcohol.  The  ether  compound  alluded 
to  can  be  decomposed  by  means  of  moderately  diluted  sulphuric 
acid,  and  saponified  by  caustic  alkalies.  The  latter  treatment 
causes  a  conversion  of  the  umbelliferone  into  umbellic  acid,  which 
is  the  cause  of  the  green  coloration  produced  on  boiling  galbantim 
with  caustic  potash  and  chloroform. 

The  violet  coloration  produced  when  galbanum  is  treated  with 
hot  alcohol  and  hydrochloric  acid  has  nothing  to  do  with  the  body 
just  referred  to,  but  is  a  reaction  of  the  volatile  oil. 

Galbanum.  E.  Hirschsohn.  {Pharm.  Zcitschr.  filr  Rnssland, 
1893,  353.)  Galbanum  as  it  now  occurs  in  commerce  is  stated  by 
the  author  to  differ  in  some  respects  from  the  drug  of  former 
times ;  it  is  softer  in  consistence,  resembles  the  so-called  Levant 
galbanum  in  its  odour,  and  is  differently  acted  upon  by  solvents. 
On  treatment  with  strong  acids,  the  gum  resni  or  its  alcoholic 
solutions  yield  j^ellowish  or  brownish  colorations  instead  of  the 
violet  one  referred  to  in  some  of  the  Pharmacopceias.  Petroleum- 
ether  extracts  from  23"50-30"50  per  cent,  of  resin  and  volatile  oil, 
of  which  the  former  amounts  to  3*5  to  4*5  per  cent.,  whereas  in 
previous  investigations  only  0"5  to  1"0  per  cent,  of  resin  was 
obtained  in  this  manner.  This  resin  is  soluble  in  sodium  hydrate, 
and  upon  the  addition  of  acid  a  substance  called  galbanic  acid 
separates,  which  subseqiiently  becomes  crystalline.  The  presence 
of  this  large  percentage  of  resin  rather  interferes  with  the  test 
for  the  oleo-resin  of  turpentine.  The  petroleum-ether  solution 
agitated  with  an  aqueous  solution  of  cupric  acetate  produces  only 
a  pale  green  colonr  in  the  case  of  pure  galbanum,  while  in  the 
presence  of  10  per  cent,  of  turpentine  the  green  coloration  im- 
parted to  the  petroleum  ether  is  very  intense. 

Soluble  Gums.  P.  Palladino.  {Jouvn.Chem.  (S'or.,  from  Bull, 
dc  la  Soc.  Chim.  [3],  ix.  578-580.)  The  author  jwints  out  that 
natural  soluble  gums  never  contain  starch.  An  adulteration  with 
dextrin  is  difficult  to  recognise,  but  if  an  alkaline  solution  of  a 
gum  is  boiled  for  a  minute  with  aniline  sulphate,  chlorobrucine, 
pure  brucine,  orcinol,  or  orcein,  the  liquid  remains  pale  yellow 
with  a  greenish  tinge  in  the  absence  of  dextrin,  but  becomes 
orange-yellow  or   brownish-red  if  tlie  latter   is  j^resent.      Other 
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results  are  given  in  the  following  table,  in  which  (1)  represents 
the  sp.  gr.  at  15°  of  solutions  containing  13-024  grams  of  the  gum 
in  10<)  c.c.  ;  (2)  is  the  viscosity  of  the  same  solution  as  compared 
with  water  :  (3)  is  the  acidity  in  terms  of  arable  acid;  (4^  is  the 
specific  rotation,  [aju,  at  16°. 


1. 

2. 

3. 

4. 

Kordofan 

1-0450 

1-4166 

6-29 

-26-47 

Galam 

1-0448 

1-3333 

7-23 

+  2-11 

Salabreda 

1-0448 

1-4166 

8-18 

+  14-57 

Bas  du  Fleuve 

1-0450 

1-5000 

6-92 

-28-47 

Arabic  (Kordofan)    .... 

1-0454 

1-3338 

6-92 

-23-02 

Zula 

1-0448 
1-0446 

1-1666 
1-3333 

7-23 

9-75 

+  12-84 

Gheziri 

+45-01 

Amrad 

1-04-25 

1-3333 

5-03 

+  71-81 

Australia 

1-0438 

1-1666 

5-03 

+62-21 

Cape 

1-0395 

1-5000 

7-86 

+  33-09 

Suakim 

1-0450 

1-3333 

10-06 

-21-17 

Turique 

1-0450 

1-5833 

9-12 

+  34-41 

Geddah     

1-0449 

1-4166 

5-34 

—24-87 

The  rotatory  powers  of  solutions  of  different  parts  of  the  same 
fragment  of  gum  are  different.  There  is  no  constant  relation 
between  the  rotator}^  power  of  the  gum  solution  and  the  quantity 
of  gummic  acid  obtainable  from  it ;  neither  is  there  any  relation 
between  the  rotatory  power  of  the  gum  and  that  of  the  sugars 
obtained  from  it  by  the  action  of  acids. 

Optical  Examination  of  Gums.  M.  Guichard.  {Chemist  and 
Druggist,  Julj'  2i»th,  1893.)  The  author  has  examined  the 
rotatory  powers  of  the  various  acacia  gums  in  the  market,  and 
finds  that  they  form  three  series :  those  of  Galam,  Mogador,  and 
Australia  have  a  rotatory  power  near  + 16°  ;  Arabic,  Aden,  and 
Amrad  gums  border  upon  +  32°,  whilst  gum  Ghatti  has  a  rotatory 
power  close  upon  +  64°.  The  ditierences  may  be  explained  by  the 
view  that  the  gums  are  mixtures  of  several  dextro-rotator}-  and 
laevo-rotatory  substances. 

An  East  African  Gum  resembling  Tragacanth.  C.  Hartwich. 
(ArcJiiv  der  Pharm.,  ccxxxi.  43.)  The  author  describes  an  East 
African  gum  supposed  to  be  prodiiced  by  a  species  of  Stcrcidia. 
It  contains  a  small  proportion  of  ilattened  pieces  of  the  character- 
istic shape  of  tragacanth,  but  consists  for  the  most  part  of  whitish, 
rounded  or  pear-shaped  masses.  It  appeal's  to  consist  chiefly  of 
bassorin,  and  is  slowly  acted  upon  by  cold  water,  of  which  it  con- 
verts 200  times  its  own  weight  into  a  jelly-like  mucilage.  On 
prolonged  boiling  with  water,  however,  it  becomes  soUible. 
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Copaifera  Salikounda.  E.  Heckel  and  F.  Schlagdenhauffeu. 
{Annales  dc  la  Facidte  des  Sciences  dc  Marseille.  From.  Phartn. 
Journ.)  In  1890  some  black  beans  were  received  from  M.  R.  P. 
Raimbault,  a  missionary  at  Konakry  in  French  Guinea.  These 
were  stated  to  be  used  by  the  Susus  (a  tribe  of  negroes  found  be- 
tween 9°  and  11°  N.  lat.,  on  the  West  Coast  of  Africa),  under  the 
name  of  "Salikounda."  They  have  a  distinct  odour  of  coumarin. 
Believing  that  they  might  be  of  commercial  interest,  a  supply  for 
the  purpose  of  chemical  analysis  was  obtained  from  Sherboro' 
Island,  where  the  tree  appears  to  be  plentiful.  From  the  Rio 
Pongo  Mission,  fruits  and  leaves  were  received  from  which  it  was 
possible  to  refer  the  seeds  to  the  genus  Copaifera ;  but  it  was  not 
until  July,  1893,  that  specimens  of  the  flowers  were  obtained, 
through  Dr.  Drevon,  of  Konakry. 

The  material  thus  obtained  showed  that  the  tree  was  more 
nearly  allied  to  the  Central  American  species  than  to  the  known 
African  species,  the  latter  having  trifoliate  leaves,  whereas  the 
Salikounda  tree  has  paripinnate  leaves,  with  three  to  five  pairs  of 
opposite  leaflets.  The  leaflets  are  oval,  entire,  4.V  centimetres 
long  by  2  broad,  emarginate  and  somewhat  unequal  at  the  base, 
feather-veined,  the  veins  being  slightlj^  velvety,  and  are  without 
resin  cells.  The  inflorescence  is  panicled  and  axillary.  The  flowers 
are  small  and  yellowish-green,  nearlj^  sessile,  and  about  3-4  milli- 
metres in  diameter.  The  flower  has  three  velvety  caducous  bracts, 
of  which  one  is  oval  and  larger  than  the  other  two.  There  are 
four  sepals,  which  are  imbricate,  velvety,  and  unequal  in  size,  the 
largest  being  about  4  mm.  by  3  mm.  There  are  ten  stamens 
having  filiform  filaments  inserted  on  a  glandular  ten-lobed  disc. 
The  ovary  is  hairy,  one-celled,  compressed,  and  contains  two 
anatropous  ovules.  The  style  is  3  mm.  long,  filiform,  and  curved, 
and  the  stigma  is  capitate.  The  tree  is  10-15  metres  high,  and 
flowers  in  October.  The  fruits  are  produced  in  April.  The  pod 
is  3  centimetres  long  by  2^  broad,  oval,  compressed,  gibbous,  ter- 
minated by  a  sharp  point,  and  of  a  chestnut  colour.  The  inner 
surface  is  smooth,  polished,  and  of  a  greenish-white  colour.  It 
contains  usually  only  one  seed,  covered  with  a  fine  scarlet  arillus, 
and  attached  by  a  slender  orange  filament. 

This  species  is  very  near  the  American  C.  Langsdorfii,  from 
which  it  differs  in  the  nervation  of  the  leaves,  which  are  less  rich 
in  anastomosing  veinlets,  in  the  absence  of  secreting  cells  in  the 
leaves  and  stem,  in  the  larger  size  of  the  flowers  and  their  less 
haiiy  character,  and  in  the  more  readily  caducous  bracts.     It  thus 
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forms  an  interesting  connecting  link  between  the  American  and 
African  species.  The  tree  is  found  abundantly  also  in  the 
Callisocco  country,  especially  around  Cape  Verga  and  in  Haut- 
Forecareah. 

The  seed,  when  dry,  has  a  distinct  odour  of  coumarin.  All 
parts  of  the  tree,  except  the  leaves,  have  the  same  odour,  accord- 
ing to  Dr.  Drevon  ;  a  hard  resinous  exudation  found  on  the  trunk 
also  smells  of  coumarin.  The  arillus  of  the  seed  has  not  the  same 
perfume,  and  is  generally  removed  in  the  samples  sent  to  Europe. 

In  Sherboro'  Island  the  seeds  are  vised  by  the  natives  to  form  a 
fragrant  pomade.  In  the  Rio  Pongo  district  the  women  break  the 
seeds  into  pieces,  with  which  they  make  necklaces.  In  medicine 
it  is  employed  to  relieve  vertigo  and  giddiness  ;  for  this  purpose 
a  cold  infusion  of  the  seed  is  taken.  It  also  serves  to  perfume 
snuff. 

A  chemical  examination  of  the  beans  showed  that  the  seed 
without  the  integuments  contained  0'80  per  cent,  of  coumarin, 
and  the  seed  coats  only  "027  per  cent.  The  seeds  contained  also 
4"12  per  cent,  of  oil,  together  with  starch,  sugar,  albumen,  and 
coloiiring  matter,  traces  of  tannin,  whilst  in  the  seed  coat  the  ash 
contained  much  manganese. 

On  a  comparison  being  made  with  Tonka  beans,  the  seeds  of  the 
latter  deprived  of  their  coats  yielded  1-233  per  cent,  of  coumarin 
and  37'933  per  cent,  of  .oil,  and  the  integuments  3*158  per  cent,  of 
coumarin  and  "004  per  cent,  of  oil.  The  seeds  also  contain  man- 
ganese. It  thus  appears  that  the  integument  of  the  Salikounda 
seed  is  not  quite  so  rich  in  coumarin  as  the  seed  itself,  whilst  in 
the  Tonka  bean  the  seed  coats  contain  more  than  twice  as  much 
as  the  seed  itself,  and  the  Tonka  bean  contains  17-18  times  as 
much  coumarin  as  the  Salikounda  beau. 

African  Copaiba,  J.  C.  Umuey.  In  a  letter  to  the  Pharma- 
ceutical Journal  (January  13th,  1894)  the  author  refers  to  the 
recent  report  by  Heckel  and  Schlagdenhauffen  on  the  "  Salikounda 
Bean  "  (see  preceding  abstract),  as  affording  evidence  of  the  exist- 
ence of  a  further  African  species  of  the  genus  Copaifera.  He 
points  out  that  the  African  copaiba  described  by  him  a  short  time 
ago  (see  Year-Book  of  Pharmacy,  1892,  168,  and  1893,  421)  does 
not  appear  to  be  the  product  of  the  same  Copaifera  (C.  salikounda), 
as  the  oleo- resin  possesses  no  trace  of  the  odour  of  coumarin,  and 
as  the  resinous  exudation  does  not  become  spontaneously  hard. 

Detection  of  Gurjun  Oil  as  an  Adulterant  in  Copaiba.  E. 
Hirschsohn.     {Pharm.  Zeitschr.   flu-  Russland,  1893,  No.  43; 
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Apotheker  Zeitiing,  1893,  565.)  If  a  few  drops  of  pure  copaiba 
are  added  to  one  or  two  c.c.  of  a  solution  of  1  gram  of  pure  strong 
sulphuric  acid  in  25  grams  of  pure  acetic  ether,  a  yellow  or  pale 
brownish  yellow  coloration  is  produced,  while  in  the  presence  of 
an  appreciable  proportion  of  gurjun  oil  the  coloration  is  red,  and 
gradually  changes  to  reddish  violet.  Another  mode  of  testing  is 
as  follows  : — One  volume  of  the  balsam  is  agitated  several  times 
at  the  ordinary  temperature  with  3-4  volumes  of  water,  filtered 
through  a  wet  filter,  and  the  filti-ate  mixed  with  an  equal  volume 
of  hydrochloric  acid  of  ri2  specific  gravity.  In  the  case  of  pure 
copaiba  uo  coloration  whatever  is  thus  produced,  whereas  in  the 
presence  of  gurjun  oil  a  red  colour  is  developed  within  a  few 
minutes. 

Gutta-Percha.  0.  Oesterle.  {Archiv  dcr  Pharm.,  230,  641. 
From  Pharm.  Journ.)  Gutta-percha  (getah-pertcha)  is  a  collective 
name  applying  to  the  product  obtained  by  the  induration  of  the 
milk  sap  of  several  diffei-eut  trees,  of  which  the  one  formerly  best 
known,  Isonandra  Gutta,  or  Pcdaquium  Gutta,  has  now  almost 
disappeared,  owing  to  the  felling  of  the  trees  to  obtain  the  juice, 
and  their  consequent  destruction.  According  to  Burck,  several 
other  species  of  Pcdaquium  were  employed  in  1884  as  sources  of 
gutta-percha,  notably  P.  Borjieense,  P.  Trenbii,  and  P.  Leerii.  A 
somewhat  similar  juice  is  also  yielded  by  other  members  of  the 
sapotaceous  family,  but  the  products  thus  obtained  from  Sider- 
oxylon,  Chrysophyllum^  and  Mimusops  are  of  little  or  no  indus- 
trial value.  The  author  has  examined  gutta-percha  obtained  from 
P.  Leerii^  and  found  it  practically  identical  with  the  ordinary 
commercial  article;  it  consisted  of  gutta,  (Cm  Hjg),, ;  alban, 
Ci^Hq^O^',  and  Jluavil,  {C■^^,'K■^,■0\,,  the  latter  being  present  in 
larger  quantity  in  some  specimens  than  in  others,  and  producing 
a  corresponding  deteriorating  effect  on  the  physical  qualities  of 
the  mass  ;  whereas  an  increased  proportion  of  alban  seems  to  be 
without  this  effect. 

Resin  of  Sumbul.  P.  H.  Utech.  (Avio:  Journ.  Pharm.,  1893, 
465, 466.)  This  resin  was  obtained  from  coarsely  powdered  sumbul 
root  by  macerating  the  latter  successively  with  water  and  solution 
of  sodium  carbonate,  then  washing  with  cold  Avater,  allowing  to 
dry,  and  now  extracting  the  resin  from  the  dry  residue  by  perco- 
lation with  alcohol.  After  recovering  the  alcohol  by  distillation, 
pouring  the  residue  into  water,  and  drying  the  precipitated  resin 
in  an  air-hath  at  110°  C,  6"1  per  cent,  of  a  clear,  tran8]iarent, 
amber-coloured  product  was  obtained,  which  had  a  bitter  taste  and 
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the  aromatic  odour  of  the  root.  It  was  completely  soluble  in 
chloroform,  ether,  carbon  disulphide,  acetone,  benzol,  and  acetic 
ether,  but  only  partly  dissolved  by  petroleum  ether  and  acetic 
acid.  It  was  almost  insoluble  in  solution  of  ammonia.  4  grams 
of  the  resin  when  completely  incinerated  left  50  milligrams  of  ash. 

The  resin  was  partly  soluble  in  hydrochloric  acid  with  a  violet- 
blue  colour,  soon  changing  to  brown.  Sulphuric  acid  completely 
dissolved  it  with  the  production  of  a  thick  blackish  liquid,  and  on 
adding  the  solution  to  water,  the  resin  was  reprecipitated.  Nitric 
acid  imparted  a  dark-red  colour  to  the  resin  without  acquiring  any 
appreciable  coloration  itself. 

On  adding  1  c.c.  of  fuming  nitric  acid  to  1  gram  of  the  resin, 
a  rapid  oxidation  occurred,  attended  with  copious  evolution  of 
nitrous  fumes,  and  left  as  a  product  of  the  oxidation  a  brown, 
waxy  substance  which  was  readily  soluble  in  alcohol.  This 
alcoholic  solution,  when  added  to  water  and  filtered,  gave  a  lemon- 
yellow  solution,  which  in  its  general  behaviour  towards  reagents 
corresponded  to  picric  acid. 

The  resin  was  but  slightly  soluble  in  solutions  of  potassium  or 
sodium  hydrate.  An  alcoholic  solution  of  the  resin  was  not 
affected  by  ferric  chloride. 

When  fused  with  potassium  hydrate,  a  brownish  mass  was 
formed,  a  portion  of  which  was  soluble  in  water,  and  the  insoluble 
portion  dissolved  in  glycerin  on  warming.  On  acidulating  the 
aqueous  solution  with  diluted  sulphuric  acid,  agitating  with  ether, 
decanting  the  ethereal  layer,  and  allowing  the  same  to  evaporate 
spontaneously,  the  residue,  when  dissolved  in  water,  gave  a  clear 
colourless  liquid,  which  decolorized  an  acid  solution  of  potassium 
permanganate.  It  was  further  tested  with  solutions  of  ferric 
chloride,  ferrous  sulphate,  and  silver  nitrate,  but  its  identity  with 
the  (li-acid  phenols  could  not  be  established. 

Quality  of  some  Trade  Samples  of  Podophyllin  Resin.  E.  D. 
Cxravill  and  C.  E.  Sage.  {Pharm.  Journ.,  3rd  series,  xxiv.  421.) 
The  authors  have  examined  a  number  of  trade  specimens  of  this 
resin,  with  results  leading  to  the  following  conclusions  : — 

Trade  samples  of  so-called  podophjdlin  resin  exist  which  are 
largely  adulterated,  and  the  nature  of  the  adulteration  appears  to 
be  powdered  podophyllum  rhizome  and  earthy  matters. 

The  colour  of  the  resin  is  not  a  very  material  characteristic  of 
its  genuineness. 

Samples  yielding  more  than  a  trace  of  matter  insoluble  in  recti- 
fied spirit,  and  much  more  than  0*50  per  cent,  of  inorganic  matter, 
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on  incineration,  may  be  considered  to  be  to  a  greater  or  less  extent 
adulterated. 

Constituents  of  Balsam  of  Peru.  H.  Trog.  (Archiv  der 
Pharm.,  ccxxxii.  71,  and  Pharm.  Journ.)  The  author  has  examined 
balsam  of  Peru,  and  found  that  the  fluid  portion  of  the  balsam 
consists  almost  entirely  of  benzyl  benzoate,  only  a  very  small 
proportion  of  benzyl  cinnamate  being  present.  Neither  phenyl- 
propyl  cinnamate,  styracin,  free  benzyl,  alcohol,  or  benzoic  acid 
could  be  detected  ;  on  the  other  hand,  free  cinnamic  acid  and 
vanillin  were  present.  The  resin  proved  to  be  an  ester.  By 
saponification  it  yielded  cinnamic  "with  a  little  benzoic  acid  and  a 
resin  alcohol,  peru-resino-tannol,  probably  derived  from  a  tannin. 
The  bark  of  the  tree  contained  minute  quantities  of  phloroglucin, 
tannin,  phlobaphene,  wax,  and  non-sapouifiable  resin.  In  very 
young  twigs  I'esin  ducts  were  found,  but  these  were  soon  thrown 
off  in  the  growth  of  the  plant,  and  no  others  formed.  Balsam  of 
Peru  is,  therefore,  like  benzoin,  a  pathological  product. 

Borneo  Gambler.  {Keiv  Bulletin,  Ixxviii.  139.)  A  successful 
attempt  has  been  made  to  cultivate  gambier  in  British  Xorth 
Borneo.  The  first  sample  received  in  a  somewhat  damp  condition 
was  found  to  contain  close  upon  20  per  cent,  of  tannin,  while  a 
dried  sample  indicated  as  much  as  27"8  per  cent.  The  quality  of 
the  product  is  regarded  as  not  inferior  to  Singapore  gambier,  and 
it  is  therefore  intended  to  extend  the  cultivation. 

Collection  of  Manna  in  Sicily.  J.  S.  Ward.  (Pharm.  Journ., 
3rd  series,  xxiv.  381.)  The  author  gives  a  brief  account  of  the 
mode  of  collection  of  this  drug  near  Palermo,  which  shows  that 
the  present  procedure  differs  but  little  from  that  of  former  days 
as  described  in  standard  works.  For  particulars,  reference  should 
be  made  to  the  original  paper. 

The  Assay  of  Opium.  D.  B.  Dott.  (Pharm.  Journ.,  3rd  series, 
xxiv.  847,848.)  The  author  recommends  the  following  process  as 
possessing  distinct  advantages  over  those  generally  employed  : — 
10  grams  of  powdered  opium  are  digested  with  25  c.c.  of  water; 
1'8  gram  of  barium  chloride  dissolved  in  about  12  c.c.  of  water  is 
then  added,  the  solution  made  up  to  50  c.c,  well  mixed,  and  after 
a  short  time  filtered.  22  c.c.  (representing  5  grams  of  opium)  are 
mixed  with  dilute  sulphuric  acid  in  just  sufficient  quantity  to 
precipitate  the  barium.  About  1  c.c.  is  required,  and  the  solution 
should  be  warmed  to  cause  the  precipitate  to  subside  and  the 
solution  to  filter  clear.  To  this  liltered  solution  a  little  dilute 
ammonia,  about  0*5  c.c,  should  be  added  to  neutralize  the  free  acid, 
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and  the  solution  concentrated  to  G  or  7  c.c,  and  allowed  to  cool. 
1  c.c.  of  spirit  and  1  c.c.  of  ether  are  then  added,  and  next 
ammonia  in  slight  excess.  The  ammonia  should  be  added  gradually 
until  there  is  no  further  precipitation,  and  a  perceptible  odour  of 
ammonia  remains  after  well  stirring  and  breaking  down  any  lumps 
with  the  stirring  rod.  After  three  hours  the  precipitate  is  collected 
on  counterpoised  filters  and  washed.  Before  filtering,  it  should 
be  noted  that  the  solution  has  a  faint  odour  of  ammonia  ;  if  not, 
one  or  two  drops  of  ammonia  solution  should  be  added.  The  dried 
precipitate  is  washed  with  benzene  or  chloroform,  dried  and 
weighed.  It  is  then  titrated  with  njlO  acid,  until  the  morphine  is 
neutralized,  as  indicated  by  the  solution  reddening  litmus  paper. 
1  c.c.  »/10  acid  =  '0303  gram  of  morphine  hydrate. 

Macassar  Oil.  R.  Glenk.  (Amer.  Journ.  Pharm.,  Ixv.  528.) 
A  specimen  of  this  oil,  obtained  from  the  seeds  of  Schleichera 
trijuga  {Sapindaccce),  and  sent  from  Mirzapoor,  Hindostan,  has  been 
examined  by  the  author,  and  is  described  by  him  as  a  yellowish- 
white  semi-solid  substance,  having  a  faint  odour  of  bitter  almonds, 
a  slightly  rancid  taste,  an  acid  reaction,  and  a  specific  gravity  of 
0"942.  The  oil  completely  liquefied  at  28°  C,  congealing  again  at 
10°.  It  was  readily  saponified  b}'  sodium  hydrate,  even  at  a  low 
temperature,  forming  a  white,  hard  soap.  With  nitrous  acid  it 
assumed  an  orange-red  colour,  and  became  viscid,  but  did  not 
appear  to  solidify.  Concentrated  sulphuric  acid  acquired  a  reddish- 
brown  colour  on  addition  of  the  oil.  Chloroform,  ether,  carbon 
bisulphide,  benzol,  benzin,  and  the  fixed  and  volatile  oils  freely 
dis.solved  the  oil,  but  alcohol  exercised  only  a  slight  solvent  effect. 

Expressed  Oil  of  Mace.  A.  Hilger.  (Chemist  and  Druggist, 
October  14th,  1893.)  The  author  has  shown  that  the  fat  of 
Bombay  mace  prepared  by  the  precipitation  method  contains  no 
myristic  acid.  The  yellow  constituent,  which  is  readily  soluble 
in  alcohol,  is  only  after  considerable  trouble  obtained  free  from 
adherent  fat  and  dextrose,  and  is  found  to  have  the  characteristics 
of  a  quinone.  It  readily  reduces  silver  nitrate  solution,  and  this 
reaction  is  stated  to  be  so  characteristic  that  Bombay  mace  can  be 
readily  identified  by  it  as  such. 

Essential  Oil  of  Nutmeg.  J.  C.  Umney.  {Pharm.  Journ.,  3rd 
series,  xxiv.  93.5.)  The  results  of  recent  experiments  on  nutmeg 
oils,  both  of  English  and  foi'eign  distillation,  induce  the  author  to 
suggest  that  if  it  should  be  deemed  desirable  in  future  editions  of 
the  B.P.  to  include  oils  of  nutmeg  other  than  those  distilled  in 
Britain,  tests  should  be  added  such  as  those  of  the  United  States 
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Pharmacopceia,  viz.,  that  the  oil  should  be  soluble  in  an  equal 
volume  of  alcohol,  sp.  gr.  '1)20,  whilst  possibly  a  slightly  wider 
margin  of  specific  gravity,  viz.,  from  "870  to  '910  instead  of  'OOO 
as  there  allowed,  might  be  advantageously  included.  The  follow- 
ing table  shows  a  comparison  of  four  samples  examined  by  him : — 


1. 

2. 

3. 

4. 

Foreign. 

Foreign. 

Foreign. 

English. 

Spec.  grav.  at  15°  C. 

•955 

•884 

•886 

•907 

Solubility  in  alcohol, 

spec.  grav.  -820     . 

Not  entirely 

Soluble 

Soluble 

Soluble 

soluble  in 

in    equal 

in    equal 

in    equal 

any  propor- 

volume. 

volume. 

volume. 

tion. 

Fractionation — 

Below  180O  C.  .     .     . 

0-54  p.c. 

61-9 

63-1 

60-5 

180-200°  C.    . 

2-5      „ 

18-4 

19-1 

10-8 

200-260°  C.     . 

58-1      ,. 

14-2 

13-9 

72 

260-290°  C.     . 

27-1   ,; 

1-3 

7-7 

Besidue  by  differ- 

ence       

11-7      „ 

4-1 

3-9 

13-8 

Recent  Work  on  Essential  Oils.  Schimmel  &  Co.  (Authors' 
report  for  October,  189.3 ;  also  Pharm  Joiirn.,  3rd  series,  xxiv.  504- 
506.)     The  following  oils  are  reported  on: — 

Caraway  Oil. 

Bitter  Almond  Oil,  Artificial. 

Citronella  Oil. 

Bergamot  Oil. 

Eucalyptus  Oil. 

Fennel  Oil. 

Ginger  Oil. 

Lavender  Oil. 

Rose  Oil,  Bulgarian. 

Thuga  Oil. 

Wintergreen  Oil. 

Mignonette  Oils. 

For  particulars,  reference  should  be  made  to  the  sources  quoted, 
as  the  report  does  not  admit  of  useful  condensation. 

Essential  Oil  of  BTale-Fern  (Aspidium  Filix  Mas).  A.  Ehren- 
l)erg.  {Archiv  (lev  Pharm.,  18!»3,  345,  35(5.)  Compare  also  Year- 
Book  of  Pharhiaci/,  1893,  131.  The  following  yields  of  essential 
oil  were  obtained  from  air-drie<l  rhizomes  collected  at  different 
periods : — 
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Per  cent. 

April 0-008 

Ji;ne 0-02o 

September.  October,  and  November       .     0-04-0-045 

The  oil  appears  to  consist  of  free  fatty  acids,  of  which  butyric 
acid  is  the  most  predominating  ;  of  a  number  of  esters  of  hexyl 
and  octyl  alcohol,  with  the  fatty  acids  commencing  with  butric 
acid  and  including  pelargonic  acid;  and  of  small  quantities  of 
aromatic  bodies.  Its  physiological  activity  has  been  confirmed  by 
R.  Kobert.  The  statement  of  the  latter  that  the  oleo-resin  of 
Aspidium  filix  mas  becomes  inferior  in  its  anthelmintic  action 
when  it  is  deprived  of  the  essential  oil  is  found  to  be  true  also 
with  regard  to  the  oleo-resin  of  Aspidium  athamanticum. 

Essential  Oil  of  the  Seeds  of  Cicuta  Virosa.  J.  Trap  p.  {ArcMv 
der  Fhar)n.,  ccxxxi.  212,  213.)  The  oil  obtained  by  distillation 
from  the  dried  seeds  of  this  plant  resembles  cumin  oil  in  odour  and 
taste,  and  consists  chiefly  of  cymene  and  cuminaldehyde. 

Essential  Oil  of  Valerian.  M.  Oliviero.  {Comptes  Ecndus, 
cxvii.  109G,  1097.)  The  author  has  examined  the  fraction  of  this 
oil  boiling  at  157°  C,  which  he  finds  to  consist  partly  of  a  tere- 
benthene,  and  partly  of  a  Ipevorotatory  camphene  {[a]o  =  —21°). 

Purity  of  Oil  of  Sandal-wood.  (From  Pharm.  Jouvn.)  Refer- 
ring to  Cripps'  pi'oposed  test  for  the  purity  of  this  oil  (see  Year- 
Book  of  Pharmacy^  1893,  77),  Schimmel  &  Co.  state  that  they 
find  it  may  be  rendered  somewhat  more  stringent  by  using  alcohol 
of  70  instead  of  75  per  cent.,  at  a  temperature  of  about  20°  instead 
of  15"5°,  but  in  the  same  proportion,  viz.,  1  to  5  parts  by  volume. 
They  have  never  met  with  a  sample  of  lower  specific  gravity  than 
0*975  in  normal  sandal-wood  oil,  and  consider  that  that  figure  may 
be  taken  to  indicate  the  lowest  permissible  specific  gravity-.  H. 
Haensel,  dealing  with  the  same  test,  finds  that  the  conditions  can 
be  still  more  precisely  and  strictly  defined  than  they  are  by  Cripps, 
especially  in  reference  to  the  rotation  of  polarized  light  and  solu- 
bility in  dilute  alcohol.  He  has  found  East  Indian  sandal-wood 
oil  to  be  clearly  soluble,  even  when  the  rectified  spirit  only  con- 
tained 90  per  cent,  of  alcohol  by  volume,  and  four  volumes  of  it 
were  mixed  with  one  volume  of  distilled  water.  In  these  five 
volumes  one  volume  of  the  East  Indian  sandal-wood  oil  dissolved 
quite  clear.  With  respect  to  polarization,  he  has  recenti}'  again 
experimented  with  the  fresh  oil,  and  has  determined  that  the  por- 
tion of  oil  first  passing  over  rotates  more  strongly  to  the  left  than 
the  subsequent  fraction,  having  a  specific  rotation  of  50'50°  in  a 
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200  mm.  tube,  whilst  that  of  the  latter  is  47-9<J°.  The  rotation  to 
the  left  in  an  East  Indian  sandal-wood  oil  is  therefore  very 
marked. 

Pine  Needle  Oils.  J.  Bertram  and  H.  Walbaum.  (Archiv 
dcr  PJiann.,  ccxxxi.  290-3U5.  From  Joiini.  Chem.  Soc.)  A  number 
of  samples  of  pine  needle  oil  have  been  investigated  by  the  authors, 
partly  to  provide  data  for  the  detection  of  sophistication,  and 
partly  to  determine  the  vai'ious  constituents;  the  latter  have  been 
identified  both  by  their  physical  properties  and  by  the  preparation  of 
well-characterized  derivatives.  The  rotatory  powers  were  observed 
in  a  100  mm.  tube.  The  oil  from  the  needles  of  Abies  pectinata^ 
D.C.,  is  Isevorotatory ;  the  sp.  gr.  =  0*875  at  15°;  the  rotatory 
power  =  —20°  40';  on  distillation  under  ordinary  pressures  8  per 
cent,  passes  over  at  150-170°,  and  55  per  cent,  at  170-185° ;  at 
higher  temperatures  decomposition  takes  place.  The  oil  consists 
of  l?evopinene,  leevolimonene,  l?evobornylic  acetate  (4'5  per  cent.), 
and  sesquiterpene  (Wallach's  cadiuene). 

Pine  twig  oil  from  Abies  pectinata,  D.C.,  has  been  investigated 
by  Wallach  ;  the  sp.  gr.  =  0*854 ;  rotatory  power  =  —72°  ;  on  dis- 
tillation, 16  per  cent,  passes  over  at  150-170°,  and  70  per  cent,  at 
170-185°.  The  oil  consists  of  Isevopinene,  lyevolinionene,  and 
bornylic  acetate  (about  0*5  per  cent.). 

Spruce  oil  from  Abies  canadensis,  L.,  consists  of  Itevopinene, 
laevobornylic  acetate  (36  per  cent.),  and  cadinene.  The  sp.  gr.  = 
0*907°;  the  rotatory  power  =  —  20°  54';  11  per  cent,  passes  over 
at  150-170°,  and  37  per  cent,  at  170-185°. 

The  needles  and  twigs  of  Picea  vulgaris,  Lk.,  yield  an  oil  of 
sp.  gr.  =  0*888  at  15°  ;  the  rotatory  i)ower  =  -  21°  40' ;  20  per 
cent,  distils  at  100-170°,  and  50  per  cent,  at  170-185°;  the  oil 
consists  of  IfGvopinene,  Isevophellandrene,  dipentene,  laevobornylic 
acetate  (8*3  per  cent.),  and  cadinene. 

The  oil  of  Peniis  puviilio,  Haenke,  has  already  been  investigated 
by  Atterberg  (7ier.,  14,  2530) ;  the  sp.  gr.  =  0*865  at  15° ;  the 
rotatory  power  =  —  9° ;  70  per  cent,  distils  at  170-185° ;  the  oil 
consists  of  Isevopinene,  Isevophellandrene,  silvestrene,  bornylic 
acetate  (5  per  cent.),  cadinene,  and  probably  a  little  dextropinene. 

Swedish  pine  needle  oil  from  Piuns  silvestris,  L.,  is  dextrorota- 
tory, =  +  10°  40';  the  sp.  gr.  =  0*872  at  15°;  44  per  cent,  distils 
at  l(i(j-170°,  and  40  per  cent,  at  17<.)-185°  ;  the  oil  consists  of 
dextropinene,  dextrosilvestrene,  and  probably  bornylic  acetate.  A 
.sample  of  oil  of  the  same  kind  as  that  just  described,  but  from  trees 
gi'own  in  Germany,  is  also  dextrorotatory,  =  -|-  1U°  ;  the  sp.  gr.  = 
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U-886  at  15°  ;  10  per  cent,  distils  at  100-170°,  and  40  per  cent,  at 
170-185°.  The  oil  is  composed  of  dextropinene,  dextrosilvestrene, 
and  cadinene,  an  acetate  which  is  probably  the  bornyl  salt,  and 
perhaps  a  little  dipentene. 

The  characteristic  odour  of  pine  oils  is  due  to  the  presence  of 
bornylic  acetate.  The  authors  have  prepared  both  modifications 
synthetically;  the  Isevorotatory  compound  is  identical  with  the 
natural  product ;  the  dextrorotatory  modification  only  differs  in  the 
sign  of  its  rotation.  The  acetate  is  deposited  from  light  petroleum 
in  large,  hemihedral  crystals  belonging  to  the  rhombic  system  ;  for 
the  dextro-modification  a  :  h  :  c  =  0-G9G53  :  1  :  0-45362  ;  for  the 
natural  Isevo-modification  a  :  b  :  c  =  0-G9934  :  1  :  0-46171  ;  it 
melts  at  29°,  boils  at  98° ;  the  sp.  gr.  =  0-091 ;  the  rotatory  power 
=  38°  20'.  Bornylic  formate  boils  at  90° ;  the  sp.  gr.  =  1-013 ; 
refractive  power  =  +  31°.  Bornylic  propionate  boils  at  109- 
110°;  sp.  gr.  =  0-979°  ;  refractive  power  =  -|-  24°.  Bornylic 
hutyrate  boils  at  120-121°  ;  sp.  gr.  =  0-966  ;  refractive  power  = 
+  22°.  Bornylic  valerate  boils  at  128-130° ;  sp.  gr.  =  0-956° ; 
refractive  power  =  +  20°.  The  boiling-points  of  the  above  salts 
were  observed  under  a  pressure  of  10  mm.,  the  sp.  gr.  at  15°;  they 
resemble  the  acetate  in  general  properties,  but  the  characteristic 
odour  decreases  with  increasing  molecular  weight. 

American  Oil  of  Turpentine.  J.  H.  Long.  (Journ.  Analyt. 
Chcm.,  vii.  99-108.)  The  specific  gravity  and  specific  rotation  of 
nearly  40  samples  of  oil  of  turpentine  have  been  determined,  in- 
cluding commerical  products  and  specimens  prepared  in  the  manner 
described  by  the  author,  so  as  to  exclude  changes  brought  about  by 
exposure  to  air  or  during  distillation.  It  appears  from  these 
results  that  the  oil  collected  from  spruce  trees  is  Isevorotatory, 
[a]o  =  —  34-828  ;  in  two  cases  the  rotation  was  greater  than  that 
observed  by  Tilden  for  pure  australene,  namely,  +  29-581  and 
+  25*114  respectively.  Exposure  of  the  gum  on  the  trees  does  not 
appear  to  lower  the  rotatory  power  of  the  product.  Pinene  is 
accompanied  in  the  turpentine  by  a  Isevorotatory  compound  of 
higher  boiling-point,  and  the  author  suggests  that  this  may 
possibly  be  the  hitherto  unknown  Isevorotatory  cymene.  On  ex- 
posure to  light  during  20  days,  commercial  turpentine  exhibits  a 
slight  increase  in  rotation ;  but  no  precautions  were  taken  to 
exclude  moisture,  or  even  air.  By  the  action  of  air,  the  specific 
rotation,  specific  gravity,  and  boiling-point  rise,  and  the  turpentine 
becomes  yellow. 

Oils   of  Anise.     P.  W.  Squire.     [Phann.  Journ.,  3rd  series. 
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xxiv.  104, 105.)  The  followiug  notes  are  offered  as  supplementary 
to  the  paper  read  by  J.  C.  Umney  in  1889  {Pharm.  Journ.  [3],  xix. 
G47,  and  Year-Book  of  Phavmacij,  1889,  183-185). 

Congelation. 

In  connection  with  the  solidification  and  liquefaction  of  anise 
oil,  there  are  three  temperatux^es  to  be  noted : — 

A.  "  Abnormal  solidifying-point,"  or  the  temperature  at  which 
the  oil  when  cooled  first  shows  indication  of  freezing.  This 
depends  so  completely  upon  the  conditions  of  cooling  that  no  figure 
can  be  attached  to  it.  Two  experiments  with  the  same  sample  ma}- 
show  a  difference  of  over  20°  F.,  this  being  true  of  either  variety 
of  oil. 

B.  "  Normal  solidifying-] loint."  This  is  defined  by  Umney  as 
"  the  temperature  to  which  the  thermometer  immediately  rises  on 
solidification  taking  place."  For  two  reasons  this  point  is  some- 
what indefinite  :  (1)  the  rise  of  teraperatm-e  is  more  or  less  gradual, 
and  although  much  more  rapid  at  first  than  at  the  finish,  the  ther- 
mometer is  never  steady  at  any  one  point,  and  the  more  solid  the 
frozen  mass,  the  slower  the  rise  in  the  thermometer ;  (2)  the  point 
to  which  the  temperature  rises?-a/?if?Zy  depends  to  some  extent  upon 
how  far  the  oil  has  previously  been  cooled.  Supi)Osing  one  con- 
siders the  normal  solidifying-point  to  be  reached,  when  the  rise  of 
temperature  is  only  one  degi'ee  in  half  a  minute,  a  difference  of  20° 
in  the  abnormal  may  make  a  difference  of  3°  to  G°  in  the  normal 
solidifying-point. 

C.  "Melting-point."  The  temperature  at  which  a  sample  after 
freezing  becomes  completely  liquid  is  the  onl}'  constant  factor  in 
connection  with  the  congelation  and  liquefaction  of  anise  oils.  It 
is  a  few  degrees  higher  than  the  normal  solidifying-point,  and  in 
i-ecent  samples  may  xavy  from  G0°  to  08°  F. 

It  must  be  ijoted,  however,  that  the  congealing-point,  in  what- 
ever way  taken,  is  not  of  much  value  either  as  a  character  or  test, 
except  for  a  fresh  oil,  as  it  becomes  lower  on  keeping  at  a  rate 
differing  in  each  sample.  The  author  has  had  specimens  the  melt- 
ing-point of  which  after  two  years  had  only  been  reduced  5°  to 
7°  F.,  while  others  (both  from  ordinary  and  star  anise),  after  a 
similar  interval,  and  kept  under  roughly  similar  conditions,  could 
not  be  made  to  freeze  at  10°  F.  Whether  these  differences  are  due 
to  the  larger  proportion  of  the  anise  torpene  accelerating  the 
oxidation  of  the  anethol,  he  has  not  yet  determined  exi)eri- 
mentally. 
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Specific  Gravity. 
This  depends  upon  the  proportion  of  terpens  to  anethol,  and  on 
the  oxidation  of  the  anethol  into  anisic  aldehyde.  The  usual  range 
is  from  "975  to  'OOG,  but  the  author  has  met  with  a  sample  of  very 
old  English-distilled  oil  from  ordinary  anise,  the  specific  gravity 
of  which  was  1"10,  which  figure  may  therefore  be  taken  as  the 
maximum  limit  of  the  range. 

Rotation. 

The  polarizing  rotation  of  anise  oils  in  a  200  mm.  tube  has,  in 
the  samples  examined,  varied  between  +  2i°  and  —  4|°.  It  is 
usually  a  small  minus  quantitj' ;  appears  to  have  no  connection 
Avith  the  sovirce  of  the  oil ;  does  not  alter  in  a  year;  and  is  greater 
in  the  more  liquid  portion  of  the  oil  than  in  the  solid.  Pure 
anethol  has  probablj^  no  rotation  whatever. 

SiilubiUfi/. 
Anethol  requires  for  solution  three  parts  of  rectified  spirit  and 
200  parts  of  proof  spirit.  As  oxidation  proceeds,  the  solubility 
increases,  till  the  oil  mixes  with  rectified  spirit  in  all  proportions 
and  dissolves  in  about  100  parts  of  proof  spirit.  Star  anise  oil, 
however,  appears  to  contain  a  small  quantity  of  some  constituent 
insoluble  in  proof  spirit,  as  even  after  warming  the  solution  is 
slightly  turbid. 

Eykmann''s  Teat. 

This  is  understood  to  be  a  saturated  solution  of  hydrochloric 
acid  gas  in  absolute  alcohol,  and  is  stated  by  Umney  to  give  with 
pimpinella  oil  a  manganese-pink  colour,  and  with  star  anise  oil  a 
yellowish-brown  colour. 

In  the  1890  edition  of  the  "  Companion"  it  was  mentioned  that 
this  test  did  not  appear  to  be  very  definite,  as  "of  five  samples 
tested,  three  (pimpinella)  gave  a  blue  colour ;  one  (illicium)  gave 
a  pink ;  one  (illicium)  gave  a  yellow  colour ;  "  while  the  result 
of  more  recent  experiments  confirms  the  observation  that  with 
pimpinella  oil  the  colour  given  is  a  rich  blue,  changing  into  a  more 
or  less  brownish-red.  Star  anise  oils  give  a  yellow  or  brownish- 
yellow  colour,  usually,  but  not  alwaj-s,  changing  to  a  rich  red.  The 
test  therefore  depends,  not  upon  the  difference  between  a  pink  and 
a  yellowish-brown  colour,  but  upon  the  production  or  non-production 
of  a  deep  blue  colour  on  addition  of  the  reagent,  which  is  best  used 
in  considerable  excess.  The  author  suggests  that  the  different 
results  obtained  by  Umney  were  due  to  the  use  of  an   alcohol  not 
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sufficiently  saturated  with  hj'drochloric  acid.  The  reagent  used 
above  had  a  sp.  gr.  of  '970  and  contained  27  per  cent,  by  weight  of 
hydrochloric  acid  gas.  With  an  acid  of  half  that  strength,  the 
characteristic  blue  colour  is  not  produced. 

Recognition  of  the  Purity  of  Eucalyptus  Oil.  H.  Helbing  and 
F.  W.  Passmore.  {Chemist  and  Druggist,  December  23rd, 
1893.)  The  authors  agree  with  D.  B.  Dott  that  the  eucalyptol  is 
the  essential  constituent  of  this  oil ;  but,  while  admitting  that  it 
is  more  or  less  tedious  to  freeze  out  the  eucalyptol  in  the  various 
fractions  obtained  in  the  distillation  of  the  oil,  they  adhere  to  the 
opinion  that  this  is  the  only  available  method  yielding  satisfactory 
results. 

In  order  to  show  that  no  reliance  can  be  placed  on  oils  of  which 
50  per  cent,  distils  over  between  170°  and  180°  C,  the  authors  give 
in  the  following  table  a  number  of  instances  of  oils  examined  by 
them  in  1893,  showing  that  in  spite  of  50  per  cent,  of  these  oils 
distilling  between  170°  and  178°  C,  the  percentage  of  crystallizable 
eucalyptol  in  those  fractions  was  verj'  small.  The  table  also  gives 
the  actual  proportions  of  eucalyptol  which  the  oils  were  found  to 
contain. 


170-173°  C. 

17a-175o  C. 

175-178°  C. 

Total 

i 

percentage 

Per 

Per  cent. 

Per 

Per  cent. 

Per     ;    Per  cent. 

of 

cent. 

of 

cent. 

of 

cent.    1           of 

of  Oil. 

Eucalyptol. 

of  Oil. 

Eucalyptol. 

of  Oil.  j  Eucalyptol. 

1 

9-4 

24-6 

22-9             8-5 

36-0 

2 

15-7 



208 



22-6              — 

311 

3 

14-4 

— 

18-0 

— 

19-6             2-5 

30-1 

4 

28-9 



15-0 



16-2              - 

15-9 

5 

•9 

— 

360 

— 

29-1     i         — 

1 

— 

The  authors'  disagree  with  D.  B.  Dott's  statement  that  the 
fractions  from  180°  to  190°  C.  do  not  yield  crystallizable  eucalyptol 
when  placed  in  a  freezing-mixture.  They  deny  having  represented 
that  the  fraction  from  170°  to  190°  C.  should  be  taken  as  eu- 
calyptol, but  assert  again  that  in  a  good  oil  80  per  cent,  should 
distil  between  these  two  temperatures,  and  that  the  fractions  thus 
obtained  should  be  put  into  a  freezing-mixture  in  order  to  ascer- 
tain the  crystallizable  eucalyptol  therein.  They  point  out  that 
even  when  the  fractional  distillation  is  cautiously  carried  out, 
eucaly))tol  is  scarcely  found  in  any  fraction  under  175°  C,  the 
bulk  coming  over  between  175°  and   185°  C,  whilst  the  fraction 
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185°  to  190°  C.  nearly  corresponds  with  that  obtained  between 
170°  and  175°  C.  in  the  proportion  of  eucalyptol.  As  evidence  on 
this  point,  the}^  append  twenty-eight  typical  analyses,  giving  the 
amount  of  oil  and  the  yield  of  eucalyptol  in  the  various  fractions. 


1 70-173°  C. 

173-1' 

•5°C. 

175-1780  C. 

178-185°  C. 

185-190°  C. 

2   i5i 

o 

§5 

"•2 

O 

Pi.-;; 

go 

■t^  a. 

o  g 

! 
o 
^.         1 

so 

o 

§o 

og 

1 

a,  d 

ll 

1 

^S 

^   n 

£« 

1 

16-6     — 

21-6 

22-2 

7-4 

17-6 

11-5 

5-3 

4-7 

40-0 

2 

2-6     — 

15-7 



31-4 

7-0 

28-4 

19-0 

6-9 

5-9 

50-2 

S 

2-6     — 

15-4 



33-6 

1-8 

27-2 

19-0 

4-4 

3-2 

41-0 

4 

'3     — 

17-3 



33-7 

3-8 

26-5 

8-0 

5-5 

— 

34-5 

5 

17-1     — 

23-0 

— 

19-3 

5-5 

18-5 

5-8 

5-1 

2-8 

35-5 

6 

1-4 ;  — 

4-7 



45-1 

7-6 

28-2 

•8 

5-6 

— 

30-7 

7 

10-0  '  — 

24-1 

2-0 

22-7 

9-5 

221 

15-0 

5-0 

2-2 

44-4 

8 

20-2     — 

20-8 

1-4 

22-2 

7-7 

18-5 

9-2 

4-4 

3-1 

41-4 

9 

2-7     — 

19-7 



32-3 

2-0 

24-9 

1-3 

4-6 

— 

23-6 

10 

22-6  i  — 

18-4 

1-8 

20-4 

6-8 

17-6 

9-3 

4-6 

2-5 

41-2 

11 

13-6  1  — 

21-9 



20-9 

9-5 

21-1 

10-9 

5-9 

3-8 

41-4 

12 

1-2  '  - 

7-7 

1-8 

39-6 

8-4 

29-0 

15-3 

5-4 

3-0 

52-9 

13 

14-6     — 

22-7 

3-3 

23-4 

11-3 

20-0 

13-9 

4-7 

3-4 

50-0 

14 

1-2   ;   — 

21 

•5 

37-0 

9-8 

33-5 

24-4 

5-9 

2-8 

56-2 

15 

13-3  I  — 

20-2 

2-5 

22-5 

12-0 

20-2 

15-8 

6-1 

5-6 

40-2 

16 

5-8  1  — 

18-0 

1-6 

2(5-1 

12-0 

24-9 

14-2 

6-2 

4-0 

44-9 

17 

22-4  I  — 

17-2 

5-2 

16-0 

11-4 

17-8 

15-0 

4-2 

3-3 

47-5 

18 

•9     — 

13-3 

1-3 

27-7 

9-5 

31-0 

23-7 

7-0 

5-2 

53-3 

19 

•4     — 

1-0 

•4 

59-8 

31-1 

23-2 

14-9 

3-4 



60-3 

20 

•6     — 

4-3 

— 

44-8 

13-6 

29-3 

16-4 

6-7 

2-5 

47-5 

21 

•6     — 

6-1 

2-9 

44-3 

15-2 

28-7 

15-4 

6-7 

4-2 

54-5 

22 

12-0     — 

23-7 

4-2 

23-0 

11-2 

21-0 

13-3 

6-3 

4-3 

49-1 

23 

23-2     — 

20-8 

3-3 

17-0 

7-1 

18-2 

14-0 

5-7 

4-6 

47-3 

24 

1        -8     - 

15-7 

— 

34-9 

4-9 

26-8 

15-9 

6-4 

4-6 

47-5 

25 

3-3     — 

16-6 

11-4 

58-5 

43-2 

14-6 

10-2 

7-0 



64-8 

26 

10     - 

111 

7-5 

62-1 

45-6 

18-9 

14-4 

6-9 

— 

67-5 

27 

2-4     — 

16-8 

10-4 

38-6 

24-7 

25-3 

20-7 

4-1 

3-5 

76-9 

28 

•8     — 

1-2 

•« 

48-4 

22-0 

35-5 

16-9 

4-3 

•2 

64-1 

It  should  be  remembei'ed  that  the  authors  refractionate  the 
liquid  left  after  the  eucalyptol  has  been  frozen  out,  and  that 
the  total  amount  of  eucal^'^ptol  in  the  table  refers  to  the  com- 
bined yield  of  the  first  and  second  crystallizations.  Also  that, 
in  this  redistillation,  the  eucalj'ptol  is  contained  particularly  in 
the  fractions  from  175°  to  185°  C,  the  lower-boiling  eucalyptol 
being  always  more  or  less  retained  in  the  distillation  by  the 
higher-boiling  constituents  of  eucalyptus  oil. 
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The  Purity  of  Eucalyptus  Oil.  D.  B.  Dott.  (Pliavm.  Journ., 
3rd  series,  xxiy.  510.)  Helbing  and  Passmore  have  suggested 
•910  to  '930  as  the  range  of  specific  gravity  of  this  oil.  The 
author  prefers  to  fix  the  limits  at  •900-930.  He  does  not  regard 
the  polariscope  of  much  use  in  the  examination  of  this  oil.  Re- 
ferring to  the  distillation  of  the  oil,  he  is  inclined  to  regard  the 
fraction  passing  over  between  170'^  and  180"  C.  the  best  as  repre- 
senting eucalyptol.  The  suggestion  to  introduce  the  freezing-out 
test  is  not  considered  by  him  as  at  all  practicable.  Of  a  large 
number  of  samples  examined  by  him  during  the  last  five  years,  he 
gives  the  results  of  the  following  six  : — 


A, 

B. 

C. 

D. 

E. 

F. 

Sp.  gr.       .     .     . 

•9087 

•9115 

•9144 

•9130 

•9123 

•9177 

100  c.c. 

of  each  distilled 

Below  17U0    .     . 

18-8 

330 

5-0          25-5 

17-3 

18-6 

170—1800     .     . 

58-0 

57-2 

69-0          64-3 

59^3 

56^9 

180—190°     .     . 

11-6 

5-2 

12-6 

6-6 

13-6 

13-9 

Above  190°     .     . 

ll-l 
99-5 

4-4 

13-3 

3o 

9-3 

10-5 

99-8 

99-9 

99-9 

99^5 

99-9 

From  the  results  of  Davies  and  Pearmain  as  to  the  solubility 
of  salicylic  acid  in  mixtures  of  eucalyptol  and  terpenes,  it  is 
concluded  that  the  degree  of  solvent  action  of  the  oil  on  salicylic 
acid  cannot  be  retained  as  a  test.  The  determination  of  iodine 
absorption  is  not  found  to  be  a  convenient  process,  and  the  nitrous 
acid  and  bisulphite  tests  for  phellandrene  and  aldeh5''des,  though 
of  admitted  importance,  have  not  given  distinct  reactions  with 
any  sample  of  oil  examined  by  the  author  in  receut  times. 

New  Essential  Oils.  Schimmel  &  Co.  {Phann.  Journ., 
from  the  authors'  report  for  April,  1894.)  Ground  ivy  {Glcchoma 
hedcracea)  yields  0'03  per  cent,  of  an  essential  oil,  of  sp.  gr.  0-9'2.") 
at  15°.  It  is  dark  green  in  colour,  and  not  agreeable  in  odour. 
Parsley  root  {Aj>iuni  pctvoscUntun)  yields  0-08  per  cent,  of  an  oil 
of  sp.  gr.  r049,  from  which  crystals  (probably  of  apiol  i  separate. 
German  thyme  yields  1'2<)  per  cent,  of  an  oil(sp.gr.  0-928)  containing 
24  per  cent,  of  phenols,  chiefly  thymol.  Oil  of  Canada  snake  root, 
from  the  rhizome  of  Amnon  canadinse^  is  soluble  in  twice  its 
volume  of  70  per  cent,  alcohol.  The  fruit  of  ChcnopndhDn  am- 
hroaioidis^  var.  anfhrhin'ntiruni,  Gray,  yields  1"03  per  cent,  of  a 
bright  yellow  oil  of  sp.  gr.  <»-!.»l(j  at  15°  and  opt.  rot. —  18°  55'  in  a 
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HlKj  mm.  tube.  The  oil  from  the  herb  is  very  similar,  but  has  a 
sp.  gr.  of  O-STO  and  opt.  rot.  —  32°  55'.  Neither  oil  gives  a  perfectly 
clear  solution  with  ten  times  its  volume  of  70  per  cent,  alcohol, 
but  age  probably  modifies  them  in  this  respect.  Oil  of  golden 
rod  [SoUdago  canadensis)  is  light  yellow  in  colour  and  agreeable 
in  odour.  Sp.  gr.  0-859,  and  opt.  rot.- 11°  10'.  The  yield  from 
the  fresh  herb  was  0-63  per  cent.  The  leaves  of  red  cedar  {Juni- 
perus  lirginiana)  yield  0*2  per  cent,  of  a  pale  greenish-yellow 
oil,  with  an  orange-like  odoui\  Its  specific  gravity  is  0'886  and 
optical  rotation  +  59°  5'. 

Terpeneless  Essential  Oils.  V.  Coblentz.  {Yvom  the  Alumni 
Journal.)  The  strength  of  these  preparations  varies  according 
to  the  comparative  amount  of  terpenes  contained  in  the  crude  oils. 
The  smaller  the  proportion  of  the  oxygenated  constituent  after 
the  removal  of  the  terpenes,  the  more  concentrated  is  the  product. 
The  following  table  is  given  : — 

Comparative  strength 
to  other  Oils. 

Terpeneless    Oils    of     Angelica,     Lemon, 

Orange 30x 

Terpeneless  Oil  of  .luuiper  Berries      .        .        20x 
„  „        Calamus  ...  8x 

,,  „        Worm-wood     .        .        .        lOx 

,,  ,,        Coriander  Seed        .        .  6x 

„*■  „         Thyme     ....  ox 

.,  Oils  of  Cumin,  Laurel,  Mace, 

Rosemary        ....  4x 

Terpeneless  Oils  of  Anise,  Bergamot, 
Caraway,  Cassia,  Clove,  Fennel,  La- 
vender, Lemon-grass,  Peppermint,  Pi- 
menta,  Sassafras 2  to  2ix 

The  value  of  these  products  may  be  summed  up  as  follows  : 
great  concentration,  easy  solubility,  and  freedom  from  the  tere- 
binthinate  odour  or  flavour.  These  points  adapt  them  specially 
in  the  manufacture  of  liquors,  essences,  perfumes,  confections,  etc. 
A  brief  sketch  of  the  history  of  this  subject  is  also  given  in  this 
paper. 

The  Use  of  Sodium  Salicylate  in  the  Preparation  of  Essential 
Oils.  \V.  Lenz.  {Zcitschr.  fur  anahjt.  C'hcm.,  xxxiii.  193.)  In 
tlie  case  of  cloves  and  mace  the  author  has  obtained  a  notable 
increase  in  the  yield  of  volatile  oils  b}'  moistening  the  powdered 
drugs  with  a  50  per  cent,  solution  of  sodium  salicylate  previous 
to  distillation. 

Salacetol.    Prof.  Bourget.     {Pharm.  Zcitung,  xxxviii.  496.) 
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Salacetol  or  salicylacetol  is  an  artificial  glucoside  introduced  a  short 
time  ago  by  P.  Fritsch  {Year-Book  of  Pharmacy^  1893,  66),  and  is 
intended  to  replace  salol  and  sodium  salicylate  in  medicine.  The 
aiithor  finds  that  it  is  rapidly  broken  up  in  the  organism,  as 
within  half  an  hour  after  its  administration  salicylic  acid  can  be 
detected  in  the  urine.  The  author  has  also  found  salacetol  useful 
in  cases  of  incipient  diarrhoea,  2  or  3  grams  being  given  with  a 
small  dose  of  castor  oil  first  thing  in  the  morning,  and  repeated 
if  necessary.  The  dose  for  children  is  from  J  gram  to  1  gram, 
according  to  age. 

Alphol,  a  New  Therapeutic  Agent.     {Journ.  de  Pharm.  Alsass- 
Loth.  and  Bidletin  Couidi.,  xxii.  85.     From  Pharm.  Journ.)     This 
is  a  salicylic  ether  of  a-caphthol,  and  an  isomer  of  "  betol,"  the 
corresponding  derivative  of  /3-naphthol.     It  is  prepared  by  heat- 
ing a  mixture  of   sodium   salicylate,  sodium  a-naphthalate,   and 
phosphorus  oxychloride,  to  a  temperature  of  120°  to  130".    Alphol, 
sodium  metaphosphate,  and  sodium  chloride  are  formed,  thus  : — 
2  Na  C7  H,  0..  +  2  Na  C10H7  0  +  P  0  CI3  =  2  C,,,  H;  (0  C^  H4) 
CO.,H  +  NaP03  +  3NaCl. 
The  sodium  salts  are  removed  by  washing  with  water,  and  the 
alphol  is  then  purified  by  ci-ystallization  from  alcohol.     The  com- 
pound is  said  to  resemble  salol  in  its  therapeutic  effects,  and  to 
split  up  into  salicylic  acid  and  a-naphthol  in  contact  with  the 
pancreatic  and  intestinal  juices.     The  dose  is  from  ^  to  2  grams. 

Asaprol,  a  New  Antipyretic.  Drs.  Dujardin-Beaumetz 
and  Stackler.  {Compfcs  Rendus,  cxvi.  1477.)  This  name  is 
given  to  a  calcium  compound  of  the  sulphonic  ether  of  ^-naplitliol, 
and  is  introduced  as  an  efficient  antiseptic  and  antirheumatic, 
equal  in  its  effects  to  sodium  salicj'late.  It  is  given  in  the  same 
doses,  and  is  stated  to  be  comparatively  free  from  the  objectionable 
effects  of  the  latter.  It  is  described  as  a  white  powder,  very  soluble 
in  water  and  alcohol. 

Malakin.  A.  Jaquet.  {Brit.  Med.  Journ. .,  from  Correspond . 
Blatt.  fiir  Schicciz.  Acrzte.)  The  new  antipyretic  and  antirheu- 
matic remedy  introduced  under  this  name  is  the  salicyl  derivative 
of  paraphenetidin  ;  its  composition  is  represented  by  the  following 
formula  : — 

p   tr  ^  ^  ^2  K.i 
^Gii.i<N=  C-C0H4OH 

I 
H 

\t  occurs  in  the  form  of  small,  light-yellow  needles,  which  melt  at 
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a  temperature  of  197'6°  F.  Malakin  is  insoluble  in  water,  slightly 
soluble  in  cold  and  moderately  soluble  in  hot  alcohol.  Mineral 
acids,  such  as  hydrochloric  acid,  even  in  1  in  3,000  dilution,  de- 
compose it,  salicyl-aldehyde  and  paraphenetidin  being  formed.  The 
urine  gives  the  salicyl  x'eaction  within  twenty  minutes  of  the  in- 
gestion of  the  drug. 

Its  action  is  that  of  salicylic  acid,  the  salicyl-aldehyde  being 
changed  into  salicylic  acid  in  the  tissues.  The  usual  single  dose 
is  1  gram,  the  amount  given  in  a  day  vai'ying  from  4  to  G  grams. 
Owing  to  its  insolubility  in  water,  the  drug  is  generally  given  in 
wafei's,  or  in  plum  or  apple  jelly. 

The  harmlessness  of  the  remedy,  especially  as  regards  the  circu- 
latory system,  having  previousl}^  been  tested  in  guinea-pigs,  it 
was  tried  by  the  author  in  seventy-four  cases,  including  fourteen 
of  acute  rheumatism,  thirteen  of  enteric  fever,  seven  of  croupous 
pneumonia,  nineteen  of  tuberculosis  in  different  stages,  seven  of 
erysipelas,  two  of  scarlatina,  and  twelve  of  neuralgia  and  head- 
ache. 

In  the  rheumatic  cases,  several  of  which  were  of  severe  type, 
the  effect  was  uniforml}'  good  ;  in  the  febrile  cases  the  fall  of 
temperature  was  gradual  and  not  excessive,  the  lowest  point  being 
reached  in  three  to  four  hours ;  there  was  no  perspiration  or  col- 
lapse, and  the  effect  lasted  a  considerable  time.  In  the  cases  of 
neuralgia  the  effect  showed  itself  only  after  one  or  two  hours,  and 
in  severe  cases  the  pain  was  not  completely  relieved.  The  drug 
in  such  cases  is  less  efficacious  than  antipyrine. 

The  following  are  the  author's  conclusions : — Malakin  is  a  valu- 
able and  trustworthy  remedy  in  acute  articular  rheumatism,  its 
use  being  unattended  with  unpleasant  secondary  effects.  He 
believes  that  the  salicylic  acid  in  the  nascent  state  derived  from 
malakin  is  effective  against  the  rheumatic  poison  in  smaller  doses 
than  when  the  acid  is  given  in  the  ordinary  way.  The  slowness 
and  evenness  of  its  antipyretic  action  make  it  especially  valuable 
in  the  case  of  children  and  weakly  patients.  It  may  be  given  for 
a  long  time  in  cases  of  neuralgia  and  habitual  headache  without 
injury. 

Lycetol,  a  New  Diuretic.  {Apoth.  Zcitung,  ix.  76.)  The  body 
introduced  under  this  name  by  Bayer  &  Co.  for  therapeutic  use, 
and  represented  as  dimethylpiperazine,  is  reported  b}'  H.  Wittzack 
to  be  a  comparatively  harmless  but  efficient  diuretic,  having 
at  least  as  great  a  solvent  action  on  uric  acid  as  piperazine. 
Gouty  symptoms  are  stated   to  be  relieved  bj'  its  prolonged  ad- 
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ministration.  According  to  Thorns,  the  base  contained  in  this 
preijaratiou  may  be  regarded  as  dipropylenediamine,  dimethyl- 
piperazine  being  derived  from  propylene  in  the  same  manner  as 
piperazine  is  derived  from  ethylene. 

Nasrol,  a  New  Diuretic.  {Journ.  dc  PhaDu.  d^Anvej'S,  November, 
1893,  415.)  This  name  is  applied  to  sulphocaffeinate  of  sodium, 
which  is  recommended  as  a  most  efficient  diuretic.  It  is  slightly 
soluble  in  cold  and  freely  soluble  in  hot  water,  and  has  a  marked 
bitter  taste. 

Neurodin  and  Thermodin.  {Pharm.  Zcitimg,  1893,  785.)  Neu- 
rodiu,  or  acetyl-^>oxyphenyl  ethjd  carbamate,  Cg  H^  (0  C  0  C  H3) 
(N  H  C  0  0  Co  H5),  and  thermodin,  or  acetyl-^>ethoxy  pheuyl-ethyl 
carbamate,  6^  H^  (0  C^  B.-J  N  (C  0  C  H3)  (C  0  0  C^  H5),  are  colour- 
less, crystallizable  substances,  almost  insoluble  in  water  and  melt- 
ing at  about  87°  C.  The  former  is  used  chiefly  as  an  antineuralgic 
in  doses  of  0"5-l*5  gram  ;  the  latter  as  an  antipyretic  in  doses  of 
0"5-0-7  gram. 

Sedatin.  (Pharm.  Pundschaic,  1893,  497.)  This  new  sedative 
is  stated  to  be  paravalerylphenetidin,  and  to  be  obtained  by  the 
action  of  valerianic  acid  upon  phenetidin,  or  by  that  of  phenetidin 
hydrochloi'ate  upon  sodium  valerianate.  The  product  crystallizes 
in  fine  needles,  boiling  at  350-300°  C,  and  is  but  slightly  soluble 
in  benzol,  ether,  chloroform,  acetone  and  cold  ethyl  and  methyl 
alcohols,  but  freely  soluble  in  these  two  alcohols  when  hot. 

Chloralose.  M.  Han  riot  and  C.  Richet.  {Comptcs  Roidus, 
cxvii.  734-737.)  This  new  hypnotic  {Year-Book  of  Pharmacy, 
1893,  185)  is  now  shown  to  have  a  composition  corresponding  to 
the  formula  Cg  Hj,  CI  0,;,  and  not  C^  Hn  Cl.^  0^  as  previously  stated. 
It  is  a  white  crystalline  powder,  fusing  at  187°  C,  soluble  in 
alcohol,  but  only  slightly  soluble  in  water  or  ether.  Its  boiling 
aqueous  solution  reduces  neither  ammoniacal  silver  nitrate  nor 
Fehling's  solutron.  Acids  are  without  effect  on  it,  but  alkalies 
change  the  colour  of  the  hot  solution  to  brown.  It  is  best  ad- 
ministered in  cachets  containing  3  grains  each. 

Sanguinal,  a  New  Blood  Tonic.  {Pharm.  Ccntralhalh\  1893, 
087.)  This  preparation  is  stated  to  consist  of  10  per  cent,  of 
oxyhtemoglobin,  44  per  cent,  of  peptonized  albuminoids,  and  46 
per  r-cnt.  of  the  ash  constituents  of  blood. 

Ferratin.  0.  Schmiedeberg.  {Repertoire  [3],  vi.  -\  ; 
Pvactiiioner,  li.  427.)  This  name  was  originally  given  by  the 
author  to  an  organic  iron  compound  isolated  from  pig's  liver,  and 
is  regarded  as  a  normal   constituent  of  the  organs  of   the  animal 
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body,  in  the  tissues  of  which  it  is  stored  up  as  a  reserve  material 
for  the  formation  of  blood.  An  analogous  compound  can  be 
prepared  artificially  by  treating  an  aqueous  solution  of  egg 
albumen  with  the  tartrates  of  potassium  and  iron,  and  then  adding 
solution  of  caustic  soda,  whereby  the  fen-atin  is  precipitated  in 
the  form  of  a  reddish-brown,  neutral,  odourless,  and  tasteless 
powder,  containing  about  7  per  cent,  of  readily  assimilable  iron. 
The  dose  for  adults  is  0*3-0'5  gram  three  times  daily,  and  for 
children  'OS-'OS  gram  likewise  administered  three  times  a  day. 
A  sodium  compound  of  this  body  has  also  been  prepared.  It  is 
soluble  in  water  and  is  given  in  the  same  doses. 

Physiological  Action  of  Drugs  containing  Iron.  C.  T.  Moruer. 
{Zeitschr.  filr  physiol.  Chcm.,  xviii.  13-20.)  Many  observers  state 
that  inorganic  iron  salts  are  not  absorbed.  The  normal  suppl}' 
of  iron  is  hfematogen,  an  iron-containing  organic  compound  of 
the  nature  of  nucleo-albumen.  If  growing  animals  are  deprived 
of  this,  they  waste  in  spite  of  the  administration  of  inorganic 
iron.  Bunge  explains  the  usefulness  of  inorganic  iron  in 
chlorosis  by  supposing  that  the  putrefaction  processes  in  the 
intestines  destroy  hsematogen,  but  that  this  is  protected  by 
the  presence  of  simple  ii'on  compounds  which  leave  the  body  in 
the  faeces  as  iron  sulphide.  In  chlorosis,  also,  the  natural  anti- 
septic, the  hydrochloric  acid  of  the  gastric  juice,  occurs  in  less 
than  normal  proportion.  These  views  of  Bunge  suggest  certain 
difficulties,  and  a  question  here  investigated  is.  Are  iron  salts 
antiseptics?  The  amount  of  ethereal  hydrogen  sulphates  in  the 
urine  is  a  measure  of  the  amount  of  putrefactive  change  in  the 
intestine.  By  experiments  on  the  author's  own  person  for  five 
periods,  two  without  and  three  with  iron,  the  proportion  of  the 
two  classes  of  urinary  sulphates  was  practically  the  same  (1  :  104 
for  the  iron  periods,  1  :  10-9  for  the  other  periods).  Iron  salts, 
therefore,  do  not  appear  to  be  antiseptics  ;  their  usefulness  seems 
rather  to  depend  on  the  readiness  with  which  they  form  the 
sulphide,  and  so  remove  sulphuretted  hydrogen  from  the  alimen- 
tary canal. 

Action  of  Iron  in  Chlorosis.  R.  Stockman.  {Brit.  Med. 
Jonrn.,  1893,  i.  881-885,  942-944.)  The  author  refers  to  the 
well-established  fact  that  inoi'ganic  preparations  of  iron  are 
thoroughly  efficient  remedies  foi"  chlorosis,  and  arrives  at  the 
conclusion  that  they  are  superior  in  this  respect,  and  quicker  in 
their  action  than  organic  iron  compounds,  such  as  blood,  hsematin, 
or  the  preparations  from  blood  introduced  ami  described  by  Robert 
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under  the  names  Jia-mol  and  hauiogallol  (see  Year-Book  of  Phar- 
macy, 1892,  198).  These  preparations,  although  they  have  the 
merit  of  being  entirely  non-irritating,  have  not  proved  quite  so 
successful  as  therapeutic  agents  as  was  expected. 

The  author  considers  that  the  curative  effects  of  iron  salts  are 
not  merely  due  to  their  stimulating  action,  but  mainly  to  the  ab- 
sorption of  the  iron  ;  and  he  rejects  the  theor}-  advanced  by  Buuge 
and  others  (preceding  abstract),  that  inorganic  iron,  in  consuming 
the  sulphuretted  hydrogen  present  in  the  intestines  by  the  form- 
ation of  inert  iron  sulphide,  saves  oi-ganically  combined  iron, 
such  as  naturally  occurs  in  food,  from  being  similarly  wasted  and 
prevented  from  absorption  into  the  blood.  His  conclusions  with 
regard  to  this  explanation  are  based  on  the  following  observa- 
tions : — 

1.  Iron  inorganic  compounds  cure  chlorosis  when  given  hypo- 
dermically. 

2.  Sulphide  of  iron  itself  cures  chlorosis. 

3.  Bismuth,  manganese,  and  other  metallic  compounds — which 
are  just  as  capable  as  iron  of  combining  with  sulphuretted  hydrogen 
— do  not  cure  chlorosis. 

Bismuth  Phenates  as  Therapeutic  Agents.  (VUnion  Pharm., 
xxxiv.  354.  From  Pharm.  Joiirn.)  On  adding  a  solution  of 
bismuth  nitrate  to  solutions  of  alkaline  phenates,  yellow  or 
greyish-brown  precipitates  are  formed,  which  are  insoluble  in 
water  and  differ  in  composition  according  to  the  phenol  used. 
A  combination  of  tribromo-phenol  and  bismuth  prepared  by 
F.  V.  Heyden,  is  said  to  contain  50  per  cent,  of  the  former  and 
practically  the  same  amount  of  bismuth  oxide.  It  is  described  as 
a  yellow  insoluble  powder  of  neutral  reaction,  without  taste  or 
odour,  almost  non-toxic,  and  without  action  upon  the  lining  of 
the  digestive  organs.  Hueppe  considers  this  preparation  to  be 
almost  a  specific  against  cholera,  destroying  the  bacilli  and 
effecting  a  cure  without  complications.  In  the  case  of  adults, 
5  to  7  grams,  administered  in  half-gram  dgses,  is  said  to 
suffice.  F.  Jasenski  has  experimented  with  three  similar  com- 
pounds— phenol-bismuth,  cresol-bismnth,  and  ^-naphthol-bismuth 
— and  finds  that,  when  ingested,  they  are  decomposed  both  by  the 
gastric  and  pancreatic  juices.  The  phenol,  cresol,  and  part  of 
the  naphthol  are  absorbed  and  subsequently  eliminated  by  the 
kidneys  in  fresh  combinations,  whilst  the  remainder  of  the 
naphthol  and  almost  the  whole  of  the  bismuth  are  excreted  by  the 
bowels.      In   daily  doses  of  1    to   3  grams   excellent  results  are 
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said  to  have  been  obtained  by  the  use  of  these  compounds  in 
acute  and  chronic  intestinal  catarrhs.  They  were  also  found  of 
service  in  cases  of  cancer  of  the  stomach  and  in  allaying  the 
diarrhoea  and  colic  attending  certain  maladies,  whilst  Jasenski 
thinks  they  should  prove  valuable  in  infectious  disorders,  such  as 
typhoid  fever  and  cholera. 

Toxicity  and  Therapeutic  Use  of  Sodium  Fluoride.  M.  Blaizot. 
{Comptes  Rcndns  Soc.  Biol,  1893,  316-319.)  The  antiseptic 
properties  attributed  to  this  salt  by  Arthus  and  Huber  are  con- 
firmed by  the  author's  experiments.  It  is  recommended  by  him 
as  a  lotion  in  various  affections  of  the  skin  and  mucous  membranes. 
It  is  but  slightly  toxic,  8  centigrams  per  kilo,  of  body  weight 
having  in  rabbits  to  be  injected  intravenously  to  produce  poisonous 
symptoms;  the  symptoms  are  slight  fever,  salivation,  and  dyspnoea. 
The  animal  recovers  in  a  few  hours.  After  a  dose  of  1  decigram 
and  upwards,  however,  the  symptoms  are  more  intense,  and  the 
animal  dies  in  a  comatose  condition. 

Toxicity  of  Antiseptics.  MM.  Desesquelle  and  Charrin. 
{Noiiv.  Bern.,  x.  159.  From  Amer.  Drugg.  and  Pharm.  Rec.) 
The  authors  have  compared  the  toxicity  and  bactericidal  power 
of  a  number  of  recently  introduced  bodies  derived  from  cor- 
rosive sublimate,  by  the  replacement  of  an  eqitivalent  of  chlorine 
by  equivalents  of  various  phenols  and  naphthols.  The  results 
are  represented  in  the  following  table,  the  antiseptic  and  bacteri- 
cidal power  of  .sublimate  itself  being  taken  as  one  hundred  : — 


Phenol  sublimate 
Mercury  hydroxy-phenolate 
Phenol  acetate  mixed  with  Hg 
Xaphthol  sublimate    . 
Mercury  ^-naphtholate 
Mercury  acetate 

Though  the  differences  in  antiseptic  power  are  very  marked, 
the  variation  in  toxicity  is  evidently  much  greater. 

Potassium  Permanganate  as  an  Antidote.  F.  Schlagden- 
hauffen  and  E.  Reeb.  {Journ.  drr  Pharm.  von  EIsass-Loth., 
XX.  322.)  The  introduction  by  J.  Antal  of  potassium  perman- 
ganate as  a  successful  antidote  to  phosphorus,  muscarine,  strych- 
nine, colchicine,  oil  of  savin,  and  oxalic  acid,  has  induced  the 
authors  to  investigate  its  effect  upon  coronillin,  Cj^  Hjg  O5,  the 
bitter  toxic  principle  isolated  by  them  from  the  leaves  of  Coro- 


Anti- 

septicity. 

104 

Toxi- 
city, 

12-5 

46 

16 

41 

16 

33 

27 

61 

25 

50 

45 

196  YEAE-BOOK    OF    PHAE^NIACY. 

nilla  scorjyioides.  The  results  of  their  experiments  prove  that 
permanganate  is  an  efficient  antidote  to  this  poison  if  given 
within  a  very  short  time  after  the  administration  of  the  latter, 
and  that  its  action  is  due  to  the  destruction  of  the  poison  by 
oxidation. 

Potassium  Permanganate  as  an  Antidote  to  Hydrocyanic  Acid 
and  Cyanides.  J.  Kossa.  (Noiiv.  Rem.,  ix.  567.)  Experiments 
on  animals  have  confirmed  the  efficiency  of  this  antidote  in  cases 
of  poisoning  by  cyanides  in  which  this  remedy  was  administered 
without  delay.  It  is  suggested  that  in  such  cases  about  one-third 
to  one  half  of  a  litre  of  a  weak  permanganate  solution  should 
be  administered  immediatel}'. 

Antagonistic  Action  of  Calcium  and  Potassium  Salts.  S. 
Ringer  and  H.  Sainsbury.  {Journ.  Physiol.,  xvi.  9.)  The 
authors  have  previously  called  attention  to  the  importance  of 
calcium  salts  in  vital  and  coagulation  processes,  and  the 
antagonism  existing  between  calcium  and  potassium.  The}' 
find  that  calcium  salts,  both  in  minimal  and  massive  doses, 
antagonize  the  paralyzing  influence  of  potassium  salts;  and 
whilst  a  minimal  dose  of  calcium  salt  has  extraordinary 
powers  of  inhibiting  the  action  of  large  quantities  of  potassium 
salts,  a  massive  dose  of  the  latter  is  most  easity  overcome  by  a 
massive  dose  of  a  calcium  salt.  Sodium  appears  to  contrast  with 
potassium  in  the  relative  feebleness  of  its  action,  maintaining  its 
character  as  an  indifferent  element. 

Physiological  Action  of  Cluinoline,  Isoquinoline,  and  their 
Derivatives.  E,.  Stockman.  {Journ.  Physiol.,  xv.  245-248. 
From  Journ.  Chcm.  Sac.)  Quinoline  is  a  strong  antiseptic  and 
antipyretic,  depressing  the  central  nervous  system.  No  difference, 
quantitative  or  qualitative,  could  be  detected  between  its  action 
and  that  of  isoquinoline.  The  two  methiodides  also  acted  in  pre- 
cisely the  same,  manner,  causing  a  more  paralyzing  action  on  the 
motor  nerves  than  the  alkaloids  themselves. 

The  physiological  action  of  quinaldine  (a-methylquinoline), 
lepidine  (y-inethylquinoline),  tty-dimethyhiuiuoline,  orthotoln- 
quinoline,  and  paratoluquinoline  was  also  investigated. 

Tartrate  of  quinaldine  has  an  action  similar  to  that  of  quino- 
line on  frogs  and  rabbits,  but  is  somewhat  less  active ;  the 
dimethyl  compound  is  still  less  active.  It  would  ap]>ear,  there- 
fore, that  the  substitution  of  methyl  for  hydrogen  weakens  the 
depressing  action  on  the  nervous  system.  The  other  substances 
named  act  in  every  i-espect  like  quinaldine. 
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The  position  of  the  nitrogen  atom  or  of  the  methyl  group  exerts 
no  influence  on  the  physiological  action  of  these  stibstances. 

Physiological  Action  of  Hyoscine.  G.  Sharp.  (Practitioner, 
Hi.  22.)  The  author  has  studied  the  effects  of  the  hydrobromide  of 
this  base,  and  has  not  been  able  to  establish  any  essential  differ- 
ence in  the  action  of  this  alkaloid  and  that  of  atropine.  In  his 
opinion,  hyoscine  should  not  be  recommended  as  a  safe  hypnotic, 
until  its  chemistry,  pharmacology,  and  clinical  effects  have  been 
more  fully  investigated. 

Physiological  Effects  of  Scopolamine.  M.  Rahlmann. 
(Semainc  Medicalc,  Jt^ly,  1893.)  According  to  Kobert,  scopola- 
mine has  a  paralysing  action  on  the  brain  and  does  not  accelerate 
the  pulse,  differing  in  this  respect  from  atropine.  As  a  mydriatic, 
analgesic  and  antiphlogistic,  applied  in  the  form  of  hydrochloride, 
it  is  found  by  the  author  to  be  superior  to  atropine,  and  to  be  free 
from  the  objection  of  causing  dryness  of  the  throat,  congestion 
of  the  head,  and  acceleration  of  the  heart's  action,  so  commonly 
observed  under  the  influence  of  atropine.  In  glaucomatous  condi- 
tions it  can  be  injected  into  the  eye,  in  solution  containing  one  or 
two  per  cent. 

Hypodermic  Application  of  Diiboisine  as  a  Sedative  and 
Hypnotic.  yNouv.  Ecm.,  1893,  239,  240.)  Administered  subcu- 
taneously  in  doses  of  0-0005-0"0015  gram,  duboisine  is  found  by 
Belmondo  to  be  equal  to  hyoscine  in  its  sedative  action,  and 
siiperior  to  chloral  as  a  hypnotic.  The  neutral  sulphate  of  duboi- 
sine, administered  in  the  same  way  in  doses  of  0-0005-0"002  gram, 
has  been  extensively  tried  by  Mazzochi  and  Antonini  in  the  treat- 
ment of  mental  disorders,  and  is  regarded  by  them  as  superior  to 
both  atropine  and  morphine  in  its  action. 

Physiological  Action  of  Apocodeine.  L.  Giiinard.  {Compt. 
Kcnd.  Soc.  Jiiol.,  1893,  58G-590.)  The  experiments  wei-e  carried 
out  on  dogs,  apocodeine  hydrochloride  being  injected  hypodermi- 
cally. 

The  heart  is  at  first  accelerated  for  a  short  period ;  the  animal 
then  becomes  somnolent  or  sleeps,  and  the  rate  of  the  heart  falls. 
This  is  entirely  of  central  origin,  and  the  course  of  the  nervous 
impulses  to  the  heart  is  by  the  pneumogastric  nerves ;  the 
phenomena  can  be  prevented  by  section  of  these  nerves.  The 
blood  pressure  rises  in  the  first  and  sinks  in  the  second  phase  ; 
the  lowering  of  pressure  is  not,  however,  very  great  (not  nearly 
as  great  as  that  produced  by  morphine),  and  is  a  result  of  the 
heart's  slower  action  rather  than  of  vaso-dilatation. 
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The  rate  of  respiration  runs  parallel  to  that  of  the  heart.  The 
bod}'-  temperature  is  lowered  during  the  somnolent  stage.  The 
quantity  of  oxygen  consumed  and  carbonic  anhydride  expired  is 
also  considerably  lessened.  The  repose  of  the  skeletal  muscles 
and  the  slowing  of  the  heart  and  respiration  will  partly  explain 
these  results ;  but  another  factor  is  believed  to  be  a  lessening  of 
inter-organic  combustions. 

Physiological  Action  of  Pilocarpine.  A.  Curci.  {Journ. 
Chcm.  Soc,  April,  1894,  from  Annali  Cliim.  Farui.,  xviii.  3-8.) 
Pilocarpine  produces  hj-per- secretion,  convulsions,  and  paralysis. 
The  paralysis  is  accounted  for  by  regarding  pilocarpine  as  a 
quaternary  ammonium  compound.  But  phenol  and  oximhydroxj^l 
groups,  the  most  powerful  in  producing  hyper-secretion  and  con- 
\'ulsions,  are  absent.  It  is  not  improbable,  however,  that  in  the 
organism  changes  may  occur,  a  pilocarpinate  being  formed  with 
the  bases  of  the  body;  thus:  — 

C-NH,-  CMe<^,5l73>^  +  ^OH  = 

C5  N  H4-  C  Me  (N  Ue.y  0  H)  •  C  0  0  R. 

In  dogs,  the  drug  leaves  the  body  with  the  urine,  parti}-  as  free 
pilocarpine,  and  partly  as  such  a  pilocarpinate. 

A  New  Use  for  Tuberculin.  Dr.  Strauss.  {Chemist  and 
Druggist,  January  (ith,  1894.)  The  author  regards  it  as  firmly 
established  that  tubei'culin  constitutes  an  extremel}'  valuable 
reactive  for  the  diagnosis  of  tuberculosis  in  man  and  animals. 
He  further  believes  that  tuberculous  affections  are  not  the  only 
maladies  for  which  tuberculin  is  an  aid  at  arriving  at  a  correct 
diagnosis,  as  it  may  be  also  useful  in  syphilis.  In  several  cases 
of  secondary  syphilis  the  characteristic  rise  of  the  temperature 
was  witnessed  after  an  iujection  of  tuberculin.  Another  series 
of  experiments* on  other  eruptive  affections  gave  no  reaction.  As 
a  result  of  his  exjieriments  the  author  concludes  that  tuberculin 
is  capable  of  rendering  very  useful  services  in  the  recognition  of 
obscure  cases  of  syphilis. 

The  Value  of  Piperazine  in  the  Treatment  of  Uric  Acid 
Diathesis.  J.  C-rordon.  y^Jivit.  Med.  JmiDi.,  June  IGth,  1894.) 
During  the  last  few  years  attention  has  been  repeatedly  called  to 
the  powerful  solvent  action  exercised  b}'  piperazine  on  uric  acid, 
and  its  probable  value  therefore  as  a  therapeutic  agent  in  the 
treatment  of  uric  acid  diathesi.s  and  calculus.  The  author  has 
now  investigated  the  merits  of  this  body  in  this  direction,  and 
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describes  a  series  of  experiments,  the  results  of  which  are  sum- 
marized as  follows  : — 

1.  Piperazine  is  not  wholly  oxidized  in  the  body,  and  may  be 
detected  in  the  urine  of  those  to  whom  it  is  administered. 

2.  Piperazine  in  solution  of  1  per  cent,  in  normal  urine,  when 
kept  in  contact  at  a  temperature  of  39°  C.  (body  temperature)  for 
a  given  time,  has  the  pi-operty  of  dissolving  to  a  great  extent  a 
fragment  of  a  uric  acid  calculus. 

3.  That  the  stronger  the  solution  of  pipei'azine  in  urine  (up  to 
7*5  per  cent.)  the  earlier  does  the  solvent  action  begin,  and  the 
more  rapid  is  its  completion. 

4.  That,  notwithstanding  this,  with  the  stronger  solutions  of 
piperazine  in  urine,  the  rate  of  solubilitj'  is  not  so  markedly  rapid 
over  the  weaker  solution  as  might  be  expected. 

5.  That  the  solvent  action  of  piperazine  in  similar  circum- 
stances is  greater  than  any  other  of  the  substances  employed  in 
these  experiments,  viz.,  borax,  lithium  citrate,  sodium  carbonate, 
and  potassium  citrate. 

6.  That  piperazine,  in  weak  and  strong  solutions  in  urine,  con- 
verts the  undissolved  portion  of  the  calculus  into  a  soft  granular 
or  pulpy  condition. 

7.  That  neither  borax,  lithium  citrate,  sodium  carbonate,  nor 
potassium  citrate  in  similar  circumstances  renders  the  fragment 
of  calculus  soft  or  pulpy. 

The  Administration  of  Bromoform.  W.  Lyon.  {Pharm-  Journ., 
3rd  series,  xxiv.  475,  47G.)  The  author's  experiments  lead  to  the 
conclusion  that  where  alcohol  is  admissible,  the  glycerin  and 
alcohol  mixture  suggested  hy  Bedford  is  the  best  form  of  ad- 
ministration, and  that  in  other  cases  either  a  solution  in  oil,  or  an 
emulsion  with  mucilage  of  acacia  or  Irish  moss  may  be  used  with 
advantage.  The  formula  recommended  by  Bedford  in  the  Trans- 
actions of  the  American  Pliarmaceutical  Association  is  as  follows  : — 

Bromoform 16  minims. 

Alcohol 2  drachms. 

Gl^'cerin 12        ,, 

Ck)mi)ound  Tincture  of  Cardamoms  .  2        „ 

Mix  in  the  order  mentioned. 

For  the  preparation  of  an  emulsion  with  mucilage  of  acacia  the 
author  suggests  the  following  : — 

Bromoform 20  minims. 

Mucilage 2  drachms. 

Water  to 1  ounce. 
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Mucilage  of  Irish  moss  is  employed  in  the  same  proportion  as 
that  given  for  mucilage  of  acacia  in  the  preceding  formula. 

Two  New  Preparations  of  Iceland  Moss.  F.  v.  Oefele.  (From 
National  Drugg.)  The  author  gives  the  following  formulte  for  the 
preparation  of  Iceland  moss,  which  is  again  coming  into  repute  in 
the  treatment  of  phthisis,  an?emia,  and  other  wasting  diseases  : — 

Infusion  of  Iceland  Moss. 

Iceland  moss 20  parts. 

Ammonium  carbonate        ...  1  part. 

Boiling  water 200  parts. 

Mix  and  macerate  for  thirty  minutes,  then  bring  to  a  boil, 
strain,  and  to  the  colate  add  70  parts  of  absolute  alcohol.  Allow 
the  mixture  to  stand  until  it  has  .settled,  then  decant  and  add  to 
The  clear  liquid  30  parts  of  liquorice  juice.  The  dose  is  from  one 
to  two  tablespoonfuls  thrice  daily. 

Tincture  of  Iceland  Moss. 

Iceland  moss 20  parts. 

Ammonium  carbonate         ...  1  part. 

Absolute  alcohol 100  parts. 

Mix  and  macerate  for  twentj'-four  hours,  then  heat  to  the  boiling- 
point,  strain  while  hot,  allow  to  stand  until  cold,  and  finally  filter. 
Dose,  one  to  two  teaspoonfuls  thrice  daily. 

Notes  on  Belladonna  Preparations.  W.  A.  H.  Nay  lor. 
{Phann.  Journ.,  3rd  series,  xxiv.  5()1,  562.)  Chloroform  of  Bella- 
donna.— The  author  describes  a  number  of  experiments  under- 
taken with  the  object  of  testing  the  value  of  the  B.P.C.  process 
for  making  this  preparation,  and  arrives  at  the  conclusion,  con- 
firmatory of  the  opinion  expressed  by  P.  W.  Squire  {Pharm. 
Jonrn.,  October  14th,  1893),  that  the  process  is  a  wasteful  one, 
involving  the  loss  of  a  considerable  proportion  of  the  alkaloid 
contained  in  the  root. 

Liquid  Belladonna  Plaster. — The  author  has  supplemented  his 
work  on  this  subject  {Year-Book  of  Pharmacy  .^  18I»3,  344)  by  some 
further  experiments,  as  a  result  of  which  he  ])roposes  the  following 
foi'mula : — 
Take  of— 

Ether-extract  of  belladonna 
assaj'ed  to  contain  IJ  grain  of 
alkaloid  per  fluid  ounce  .         .     20  fluid  ounces. 

Camphor 130  grains. 

Pyroxylin 180       „ 

Dissolve. 
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The  ether  extract  referred  to  is  made  by  macerating  20  ounces 
of  belladonna  leaves  in  No.  ()0  powder  in  a  percolator  with  30 
fluid  ounces  of  a  mixture  of  equal  volumes  of  ether  and  rectified 
spirit  for  twenty-four  hours.  At  the  end  of  that  time  percolation 
is  allowed  to  proceed,  the  first  10  ounces  of  percolate  are  collected 
apart,  and  menstritum  is  added  at  intervals  until  the  belladonna  is 
wholly  deprived  of  its  alkaloid.  The  second  percolate  is  distilled, 
the  residue  further  concentrated  by  evaporation  on  a  water-bath, 
and  then  mixed  with  the  reserve  portion,  the  volume  of  the 
mixture  being  so  adjusted  as  to  contain  the  proportion  of  alkaloid 
named  in  the  above  formula.  Only  a  very  slight  deposit  is  formed 
in  the  product  after  standing.  It  is  advisable  to  assay  the  leaves 
to  be  operated  upon,  so  that  the  volume  of  the  final  product  may 
be  approximately  calculated.  In  a  trial  experiment  described  by 
the  author,  2  ounces  of  belladonna  leaves,  containing  0*470  per 
cent,  of  alkaloid  (tested  by  Dunstan  and  Ransom's  process),  yielded 
2^  fluid  ounces  of  clear  extract  containing  1"56  grain  of  alkaloid 
per  fluid  ounce. 

In  the  formula  for  liquid  belladonna  plaster  now  recommended, 
the  Canada  balsam  and  castor  oil  are  omitted,  since  it  was  observed 
that  the  fatty  matter  dissolved  by  the  menstruum  from  the  bella- 
donna renders  the  product  sufficiently  flexible. 

Syrup  of  Iodide  of  Iron.  M.  Roussillon.  (Journ.  de  Pharm. 
[5],  xxviii.  243.)  The  following  mode  of  procedure  is  recommended 
as  yielding  a  very  permanent  product: — 8  grams  of  iron  filings 
and  lt)-4  grams  of  iodine  are  heated  with  30  grams  of  water  until 
all  the  iodine  has  entered  into  combination,  and  the  hot  solution 
is  then  filtered  into  a  vessel  containing  220  grams  of  glycerin. 
The  residue  on  the  filter  is  washed  with  boiling  water  until  the 
contents  of  the  vessel  and  washings  amount  together  to  240  grams. 
The  mixture  is  immediately  transferred  to  small  bottles  and 
securely  corked  and  sealed.  When  required  for  use,  the  contents 
of  one  of  these  bottles  are  mixed  with  sufficient  simple  syrup  so 
that  a  quarter  of  a  litre  of  the  product  contains  18  grams  of  the 
gh'cerin  solution  of  ferrous  iodide.  Both  the  solution  and  the 
syrup  are  stated  to  possess  great  stability. 

Preservation  of  Syrup  of  Iodide  of  Iron.  W.  Lyon.  {Pharm. 
Journ.,  3rd  series,  xxiv.  8G3,  864.)  The  author  suggests  the  use 
of  about  10  per  cent,  of  pure  glucose  in  the  place  of  a  correspond- 
ing amount  of  sugar,  as  a  means  of  considerably  increasing  the 
stability  of  syrup  of  iodide  of  iron.  The  glucose  applied  for  this 
purpose  requires  to  be  free  from  acids  and  metallic  salts. 
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Assay  of  Syrup  of  Iodide  of  Iron.  G.  Cxriggi.  {U Union 
Pharm.,  October,  1893.)  The  process  recommended  by  the  author 
is  based  on  the  following  reaction : — 

2  Fe  L  +  K  CI  O3  =  Fe.  O3  +  K  CI  +  2  I.. 

8  grams  of  the  syrup  are  warmed  in  a  test-tube  with  2  c.c.  of  a 
5  per  cent,  solution  of  potassium  chlorate  until  the  reaction  is 
completed.  The  mixture  after  cooling  is  agitated  with  chloroform, 
then  allowed  to  separate,  the  chloroform  solution  of  the  liberated 
iodine  mixed  with  a  sufficient  quantity  of  distilled  water,  and  the 
iodine  titrated  with  sodium  h3'posulphite. 

Syrup  of  Tolu.  M.  Ausaldy.  {Amer.  Journ.  Pharm.,  from 
TJ Union  Pharm.,  Sept.,  1893,  425.)  Syrup  of  tolu  balsam,  if  kept 
for  several  months,  exhibits  alteration  in  both  odour  and  taste. 
The  author  heats  such  an  altered  syrup  to  violent  ebullition  (above 
100°  C),  when  a  disengagement  of  gas  takes  place,  more  or  less 
abundant  according  to  the  degree  of  alteration  :  upon  cooling,  the 
aromatic  taste,  although  not  very  pronounced,  will  be  found  to 
have  returned.  Certain  authors  having  suggested  that  the  change 
rarely  occurs  in  a  sju-up  having  an  acid  reaction,  the  author  prepared 
the  syrup  from  a  balsam  of  tolu  mixture,  to  which  0'50  cgm.  of 
benzoic  acid  per  litre  of  liquid  had  been  added,  and  found  the 
product  to  keep  for  more  than  a  year  without  change. 

Preservation  of  Infusions.  E.  White.  (Pharm.  Journ.,  3rd 
series,  xxiv.  G8G,  G87.)  The  author's  experiments  lead  to  the 
following  conclusions  : — 

1.  An  infusion  prepared  with  boiling  water  is  sterile  when 
perfectly  fresh,  if  care  be  taken  to  avoid  unnecessary  exposure. 

2.  The  infusion  so  prepared  may  be  kept  sterile  in  a  flask  in 
which  water  has  been  recently  boiled. 

3.  Raising  the  contents  of  the  flask  to  the  boiling-point  after 
plugging  renders  their  preservation  more  certain. 

4.  Cold  infusions  may  be  sterilized  by  filtration  through  kiesel- 
guhr  blocks. 

With  regard  to  the  preservation  of  infusions  by  the  addition  of 
antiseptics,  the  author  regards  the  use  of  alcohol  with  disfavour, 
on  account  of  the  large  quantity  required,  and  the  alteration  in 
physical  characters  which  is  often  produced  in  infusions  by  its 
addition.  He  much  prefers  chloroform,  which  has  already  been 
successfully  employed  for  this  purpose,  and  is  efficient  in  very 
much  smaller  proportions  (about  1  i)art  to  4<J<J  of  infusion)  without 
causing  any  precipitation  or  other  change.  The  iufu.sion  should 
be  in  a  sterile  condition  before  the  chloroform  is  added. 
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Examination  of  Commercial  Samples  of  Compound  Infusion  of 
Gentian.  J.  Barclay.  {Pliavni.  Joiirn.,  3rd  series,  xxiv.  693, 
094.)  The  results  of  the  author's  examination  of  eight  commercial 
samples  of  this  infusion  are  given  in  the  following  table  : — 


No.  of 
sample. 

Sp.  gr. 

Kxtractive 

dried  at  100'  C. 

Per  cent. 

Proof  spirit. 
Per  cent. 

Appearance. 

B.P. 

0-855 

1 

1-013 

7-2 

21-11 

Very  slightl}-  opal 

2 

0-9835 

2-3 

38-87 

Almost  bright 

3 

0-994 

4-3 

31-61 

Bright 

4 

0-987 

2-7 

35-47 

Bright 

5 

0-9945 

3-8 

31-03 

Brilliant  dark 

(i 

0-999 

4-24 

24-36 

Bright  dark 

t 

1-005 

5-52 

23-54 

Slightly  opal 

8 

1-010 

6-47 

21-11 

Slightly  opal 

A  pint  of  compound  infusion  of  gentian,  made  according  to  the 
directions  of  the  Pharmacopoeia,  was  next  pi-epared,  and  gave  '855 
per  cent,  of  extractive  matter.  A  concentrated  preparation  holding 
in  solution  eight  times  the  amount  of  extractive  matter  found  in 
the  fresh  infusion  should  therefore  yield  6'84  per  cent,  of  extrac- 
tive. Only  two  of  the  specimens  examined  approached  this 
figure  ;  the  majority  contained  very  much  less.  The  aroma  and 
taste  of  the  samples  varied  considerably  ;  the  smell  of  lemon  being 
apparent  in  some,  and  indistinct  or  quite  absent  in  others,  while 
the  bitterness  also  varied  considerably  in  the  different  samples. 

The  Preparation  of  Aromatic  Waters.  M.  A.  Miner.  (From 
The  Apothecary.)  The  author  suggests  an  improvement  in  the 
process  of  the  U.S.  Pharmacopoeia  for  the  preparation  of  aromatic 
waters,  consisting  in  the  application  of  a  much  larger  proportion 
of  calcium  phosphate.  In  his  opinion  the  latter  should  be  present 
in  such  excess  that  when  triturated  with  the  oil,  the  mixture  will 
present  the  form  of  a  mobile  powder,  containing  the  oil  in  very 
minute  division,  and  mixing  readily  with  water  without  evident 
separation  of  oily  particles.  Experimenting  with  various  propor- 
tiona,  it  was  found  that  a  powder  of  that  character  is  obtained 
when  twenty  grams  of  calcium  phosphate  are  titrated  with  two 
cubic-centimetres  of  volatile  oil.  The  water  is  then  gradually 
added  to  this  in  the  usual  manner.  Before  filtration  the  mixture 
should  be  shaken  at  frequent  intervals. 

Ethereal  Extract  of  Male-Fern.  W.  Peters.  (Apothekcv 
Zcituny^  1893,  594. »     The  author  states  that  this  extract,  if  quite 
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pure,  has  a  3'ello\visli-green  colour,  and  that  the  }mre  green  colour 
of  most  commercial  samples  is  due  to  the  presence  of  copper 
emanating  from  the  use  of  copper  vessels  in  its  preparation.  He 
therefore  recommends  that  any  sample  of  this  extract  having  a 
suspicious  ap})earance  should  be  tested  for  this  metal. 

Extract  of  Ergot.  C.  C.  Keller.  {Amcr.  Drug  g.  and  Pharm. 
Record,  May  10th,  1894,  from  Apoth.  Zcitung.)  The  author  has 
arrived  at  the  conclusion  that  of  all  the  processes  suggested  for 
the  preparation  of  this  extract,  that  of  the  third  edition  of  the 
Swiss  Pharmacopoeia  is  the  best,  and  most  on  a  level  with  the 
present  state  of  scientific  knowledge  respecting  this  drug.  The 
modus  operandi  is  as  follows  : — 

One  thousand  parts  of  ergot  ai-e  damped  uniformly  with  500 
parts  of  diluted  alcohol,  and  allowed  to  stand  for  twelve  hours  in  a 
well-covered  vessel.  The  moist  powder  is  passed  through  a  sieve 
and  fully  exhausted  in  a  percolator  with  diluted  alcohol.  If  the 
percolation  is  properly  conducted,  this  is  accomplished  when  the 
percolate  amounts  to  about  four  to  five  times  the  weight  of  the 
ergot.  The  percolate  is  now  evaporated  to  250  parts  in  a  vacuum, 
if  possible,  and  with  constant  stirring.  Now  add  250  parts  of 
water,  warm  for  a  short  time  and  allow  to  cool,  when  oily  and 
resinous  masses  will  separate  out.  Filter,  and  to  the  clear,  dark, 
reddish-brown  filtrate  add  50  parts  of  10  per  cent,  hydrochloric 
acid.  Shake  up  the  liquid  and  allow  to  stand  for  24  hours.  The 
sclererythrin,  the  colouring  matter  of  ergot,  will  then  separate  out 
in  a  fiocculent  precipitate.  Now  filter  and  wash,  and  to  the  filtrate 
add  20  parts  of  crystallized  sodium  carbonate.  When  the  evolu- 
tion of  carbon  dioxide  ceases,  evaporate  to  150  parts;  finally  add 
15  parts  of  glycerin,  and  evaporate  to  125  parts.  One  part  of  the 
extract  now  represents  eight  parts  of  the  ergot.  It  is  of  a  thin, 
almost  liquid  consistence. 

The  aqueous  solution  of  the  extract  (1  to  20)  should  be  of 
a  reddish-yellow  colour.  Extracts  which  are  not  prepared 
according  to  the  above  formula  yield  a  dark-browu  solution. 
If  3  c.c.  of  this  solution  of  the  extract  are  diluted  with  7  c.c. 
of  alcohol,  the  mixture  should  remain  perfect)}'  clear,  even  after 
standing  some  time.  Other  extracts  will  yield  a  precipitate.  The 
aqueous  extract  should  turn  litmus  paper  slightly  red  (alkaline 
solutions  are  easily  decomposed).  On  the  addition  of  iodide  of 
mercury  and  potassium  no  cloudiness  should  be  produced.  An 
excess  of  acid  causes  pain  when  the  solution  is  injected.  If 
Mayer's  reagent  be  mixed  with    a  solution  of   the   extract,  and 
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hydrochloric  acid  added,  a  copious  yellowish-white  precipitate 
should  be  formed  (extracts  not  made  according  to  this  formula 
yield  dark  precipitates). 

Ten  c.c.  of  the  extract  solution  (1  to  20),  on  being  acidified  with 
5  drops  of  diluted  hydrochloric  acid,  and  on  addition  of  1  c.c.  of 
picric  acid  solution  (1  to  150),  should  become  muddy  at  once,  and 
yield  a  flocculent  precipitate  after  a  few  minutes.  This  reaction 
is  a  direct  and  approximately  quantitative  test  of  the  active  alka- 
loid of  ergot  present,  since  the  flocculent  precipitate  yielded  by 
a  preparation  prepared  carefully  according  to  the  Swiss  Pharma- 
copoeia consists  practically  of  cornutine  picrate,  Ergotinic  acid 
and  its  decomposition  products  are  not  precipitated  under  these 
conditions.  Only  an  ergot  rich  in  alkaloid  and  an  extract  care- 
fulh"  prepared  will  show  the  reaction  indicated.  The  cornutine 
in  the  precipitate  can  be  identified  by  the  usual  test  after  having 
been  isolated  by  means  of  hydrochloric  acid,  ammonia,  etc. 

For  hypodermic  use  the  following  solution  is  recommended  : — 

Parts. 
Extract  of  ergot  (as  above)        .         .         .         .50 

Sterilized  water '25 

Glycerin 25 

One  part  of  this  solution  represents  four  parts  of  ergot.  The 
author  is  unable  to  confirm  Kobert's  view  that  all  solutions  of 
extract  of  ergot  lose  their  activity'  in  a  relatively  short  time,  since 
he  has  found  the  proportion  of  cornutine  present  in  a  fluid  extract 
made  from  a  Spanish  ergot  unchanged  after  many  years. 

Quebracho  Extract,  A.  Kremel.  {Oesterr.Zeitschr.fUrPharm., 
from  Pharm.  Zcitiing,  1894,  91.)  The  author  points  out  that  a 
good  deal  of  the  extract  met  with  in  the  market  under  the  above 
name  is  not  obtained  from  true  quebracho  bark,  but  from  the  bark 
of  Loxopterygium  Lorentzii,  which  is  known  as  "  quebracho 
Colorado."  Both  drugs  have  been  studied  previously,  the  latter 
having  been  shown  to  be  very  rich  in  tannin,  while  the  former 
contains  several  distinct  alkaloids.  As  these  constituents  also 
occur  in  the  respective  extracts,  a  solution  of  the  genuine  extract 
gives  a  copious  precipitate  with  tannin,  while  a  solution  of  the 
extract  of  quebracho  Colorado  does  not  react  with  tannin,  but  forms 
a  precipitate  with  a  solution  of  the  genuine  quebracho  extract. 

Fluid  Extract  of  Digitalis.  E.  Fayn.  (Journ.  de  Pharm. 
d'Anvcvs,  August,  1893.)  This  preparation,  made  according  to  the 
following  directions,  has  been  introduced  into  the  new  Danish 
Pharmacopopja. 
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1000  grams  of  dried  digitalis  leaves  are  macerated  for  two 
hours  with  50  grams  of  glycerin  and  450  grams  of  dilute 
alcohol,  and  then  percolated  with  GWO  grams  of  dilute  alcohol. 
The  percolate  is  distilled  until  only  1000  grams  remain,  the 
extract  diluted  with  2000  grams  of  water,  the  mixture  evapo- 
rated down  to  1500  grams,  filtered,  and  again  evaporated  until 
the  residue  amounts  to  500  grams,  to  which  500  grams  of  alcohol 
are  now  added  so  as  to  obtain  1000  grams  of  product.  The 
resulting  extract  has  a  dark-green  colour,  and  is  given  in  doses  of 
0"1  to  0'5  gram.  Infusion  of  digitalis  may  be  dispensed  by  adding 
water  to  this  extract  in  the  required  proportion. 

Processes  for  the  Assay  of  Fluid  Extract  of  Hydrastis  Canadensis. 
E.  G.  Eberhardt.  {Amcr.  Joum.  Phann.,  ISdS,  SI A-dlS.)  25 
c.c.  of  the  fluid  extract  are  warmed  on  a  water-bath  in  an  Erlen- 
meyer  flask  of  at  least  4  ounces  capacitj'.  10  c.c.  of  ether  are 
then  added  slowly  and  carefully,  so  as  not  to  cause  loss  by  ebulli- 
tion, and  afterwards  25  c.c.  of  a  2  per  cent,  solution  of  ammonia. 
The  contents  of  the  flask  are  rotated  briskly  for  a  few  seconds, 
and  then  set  aside  for  twelve  hours,  repeating  the  rotation  fre- 
quently for  two  or  three  hours.  The  liquid  is  then  transferred  to 
a  dried  and  weighed  funnel,  into  the  neck  of  which  a  small  plug 
of  cotton  has  been  previously  inserted.  When  all  the  liquid  has 
passed  through,  the  crystals  remaining  in  the  flask  are  carefully 
rinsed  into  the  funnel,  and  washed  with  distilled  water  until  the 
washings  pass  off  free  from  colour.  The  funnel  and  contents  are 
now  dried  at  a  temperature  not  exceeding  100°  C,  cooled  in  a 
desiccator,  and  weighed.  By  subtracting  the  weight  of  the  funnel 
and  cotton  the  amount  of  alkaloid  is  obtained. 

An  alternative  process  of  assay  consists  in  rendering  25  c.c.  of 
fluid  extract  alkaline  with  ammonia,  and  rotating  in  a  separator 
with  three  separate  portions  of  ether  of  15  c.c.  each,  extracting 
the  alkaloid  from  the  mixed  ether  washings  by  agitating  them 
with  three  portions  of  10  c.c.  each  of  2  per  cent,  sulphuric 
acid,  and  lastly  with  5  c.c.  of  distilled  water,  adding  to  the  com- 
bined washings  10  c.c.  of  alcohol,  3  c.c.  of  ether,  and  ammonia 
sufficient  to  render  alkaline.  After  allowing  to  stand  for  six 
hours  with  frequent  agitation,  the  crystals  are  collected,  dried, 
and  weighed. 

The  Alkaloidal  Assay  of  Fluid  Extract  of  Cinchona.  W. 
Duncan.  {Pharm.  Jotirn.,  3rd  series,  xxiv.  885.)  In  the  assay 
of  this  preparation  the  solvent  is  apt  to  form  an  emulsion  with  the 
alkaline   liquor,  thus  causing  the   two  liquids  to  separate  slowly 
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and  imperfectly.  The  author  finds  that  this  difficult}'  may  be 
minimised  by  modifying  the  official  process  as  follows : — 

Take  KX)  fluid  grains  of  the  extract  and  dilute  with  distilled 
water  to  one  fluid  ounce.  Filter  off  half  a  fluid  ounce  (equal  to  50 
fluid  grains),  and  transfer  to  a  separator.  Then  proceed  as  the 
Pharmacopoeia  directs.  The  acidity  of  the  extract  prevents  any 
alkaloid  from  being  precipitated  with  the  resins  and  colouring 
matter. 

The  Value  of  Titration  with  Standardized  Acids  for  Assaying 
Alkaloidal  Drugs  and  Galenical  Preparations.  C.  Caspar i  and 
A.  R.  L.  Dohme.  (Amer.  Joiirn.  Phann.,  1893,  473^78.) 
The  results  of  the  authors'  experiments  are  summarized  in  the 
following  table  and  conclusions  : — 
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Gravimetric. 

Volumetric. 
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0-338 
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1135 
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1-560 



—    !     t 

t 





Cinchona  .     .     . 

3-41 
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0-969 
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Colchicum  Seed. 

0-682 
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Conium  Fruit    . 

0-.567 

0-699 
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Gelsemium     .     , 

2-190 

0-836 

1-920 

0-400    0-285 

0-277 

0-408 

0-392 

Henbane    .     .     . 

0-265 

0-306 

Keller. 

—      0-231 
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Keller. 

— 

Ipecacuanha .     . 

1-81.5 

1-478 

2-01 

2-90      1-570 

1-465 

1-51 

0-93 

Jaborandi .     .     . 

0-443 

0-884 

Beckurts. 

0-510    0-166 

0-249 

Beckurts. 

0-266 

Nux  Vomica .     . 

1-776 

1-789 

3-005 

1-584    1-419 

1-419 

1-32 

1-340 

Stramonium  Seed 

0-966 

0-318 

1-058 

0-296    0-289 

0-218 

0-192 

0-J95 

Veratrum  Viride 

0-882 

1-030 

— 

-       0-246  '  0-328 

i            I 

— 

~ 

Conclusions. 

1.  Titration  with  volumetric  acid  solution  is  the  best  and  most 
trustworthy  method  of  assaying  alkaloidal  drugs. 

*  These  figures  all  represent  the  percentage  of  alkaloids  in  the  fluid  ex- 
tract, which  in  every  case  was  taken  from  the  same  bottle  for  all  the 
methods.     The  fluid  extracts  were  of  various  makes. 

t  Alkaloidal  residues  were  too  deeply  coloured  to  admit  of  being  titrated. 

J  Not  titrated  because  of  the  volatility  of  the  coniine,  it  having  been 
weighed  as  hydrochloride. 


Morphine. 
Per  cent. 

0-72 

1-34 

1-61 

0-77 

1-14 
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2.  The  gravimetric  processes  generally  employed  are  often  un- 
satisfactory and  inaccurate. 

3.  Some  of  the  methods  employed  are  better  adapted  to  some 
drugs  than  to  others,  as  may  be  seen  from  the  above  table. 

The  Amount  of  Morphine  in  Extract  of  Poppy.  B .  H .  Paul 
and  A.  J.  Cownlej'.  {Phann.  Journ.,  3rd  series,  xxiv.  521.) 
The  following  results  were  obtained  by  the  authors  in  the  anah'ses 
of  five  samples  of  this  extract  obtained  from  wholesale  drug- 
gists :— 

Sample. 

No.  1 

„    2 

„    3 

»    4 

„    5 

A  sample  of  extract  made  in  the  authors'  laboratory  according 
to  the  Pharmacopoeia  directions  was  found  to  contain  1"34  per 
cent,  of  morphine,  and  on  the  assumption  that  the  whole  of  the 
alkaloid  is  extracted  from  poppy  capsules  by  the  treatment  with 
water,  the  amount  contained  in  the  capsules,  deprived  of  seeds, 
was  0*28  per  cent.  Merck  gives  the  amount  of  morphine  in  poppy 
capsules  as  0'12,  which  would  correspond  to  the  strength  of  the 
three  samples  of  extract,  Nos.  1,  4,  and  5.  In  the  case  of  samples 
2  and  3,  the  proportion  of  morphine  in  the  capsules  from  which 
they  were  prepared  would  have  been  more  than  double  as  much, 
and  nearer  to  that  present  in  the  capsules  used  for  making  the 
laboratory  sample. 

In  conclusion,  it  is  pointed  out  that  syrup  of  poppies,  when 
made  from  capsules  without  refei-ence  to  the  amount  of  morphine 
they  contain,  is  liable  to  be  twice  as  strong  in  some  instances  as 
it  is  in  others. 

Assay  of  Extract  of  Conium.  G.  Liljenstrom.  {Phavm. 
Zcitung,  18!J4,  57.)  The  author  points  out  that  a  difficulty  arises 
in  this  assay  through  the  volatile  nature  of  the  alkaloid.  He  has 
ascertained  that  no  matter  how  long  the  continuous  extraction 
with  ether  of  a  mixture  containing  known  quantities  of  couiine 
was  continued,  the  total  quantity  of  alkaloid  could  never  be 
obtained.  The  alkaloid  being  volatile,  it  is  carried  along  with  the 
ether  and  travels  continuously  from  the  receiving  flask  to  the 
percolator  and  back  again.  This  tendency  may  be  counteracted 
Ijy  placing  in  the  ilask  a  measured  excess  of  continormal  acid, 
ami  then  conducting  the  continuous  extraction  with  ether  in  the 
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usual  way.  The  entire  amount  oi'  coniine  used  for  the  experiment 
could  thus  be  recovered  by  an  extraction  occupying  only  lifteen  to 
thirty  minutes.  The  excess  of  acid  is  afterwards  determined  by 
titration  with  centinormal  alkali,  and  the  quantity  of  alkaloid 
calculated  from  the  difference.  This  modification,  applied  to  the 
assay  of  the  extract,  is  regarded  by  the  author  as  much  more 
trustworthy  than  any  of  the  processes  in  which  ether  solutions  are 
allowed  to  evaporate  in  the  condition  in  which  they  are  obtained 
from  alkaline  solutions  by  shaking  out  with  the  volatile  solvent. 

Note  on  Extract  of  Aconite.  F.  Casson.  {Phartn.  Journ., 
3rd  series,  xxiv.  901.)  The  author  has  assayed  six  commercial 
samples  of  this  extract  with  the  following  results : — 


No. 


Coloiir. 


Greenish -bx'own 

do. 
Brownish-green 
Brown  .     .     .     . 
Greenish-  brown 

do. 


Consistence. 


Ether   sol. 
Alkaloids. 


Fairly  soft 
Ver3'  soft 

Fairly  soft 

Hard 
Very  soft 

Fairly  soft 


24-6 
28-8 
19-8 
21-6 
28-7 
27-18 


15-0 

16-0 

19-4 

18-09 

14-6 

Ib'o 


•27 
•20 
•16 
•28 
•20 
•17 


The  table  shows  considerable  variation  in  the  proportion  of 
alkaloid  contained  in  these  samples,  and  also  appears  to  indicate 
a  notable  loss  of  alkaloid  occurring  in  the  process  of  preparing 
the  extract,  as  the  author  shows  by  calculation  from  the  average 
amount  of  base  in  the  fresh  herb  that,  if  there  were  no  loss,  the 
extract  should  contain  about  -8  per  cent,  instead  of  an  average  of 
0"213  found  in  the  above  samples.  It  is  further  pointed  out  that, 
in  the  light  of  these  results,  a  maximum  dose  of  the  tincture  of 
aconite  is  more  than  three  times  as  active  as  a  maximum  dose  of 
the  extract. 

Estimation  of  Glycerin  in  Fluid  Extracts.  0.  Linde.  {Pharm. 
Centralhalle,  1894,  39  ;  Amer.  Jouni.  P/iann.,  March,  1894.)  lU 
grams  of  the  fluid  extract  are  evaporated  to  5  grams  ;  the  residue 
is  dissolved  in  50  c.c.  of  water,  and  solution  of  lead  subacetate 
added  drop  by  drop  until  the  precipitation  is  complete.  After  the 
precipitate  has  subsided,  the  liquid  is  passed  through  a  wet  filter, 
the  precipitate  then  transferred  to  the  same  filter  and  washed. 
The  filtrate  is  acidified  with  a  few  drops  of  dilute  sulphuric  acid, 
mixed  with  a  concentrated  solution  of  phosphotungstic  acid  until 
precipitation  ceases,  and  the  mixture  filtered  and  washed  as  before. 
The  filtrate  is  rendered  alkaline  with  sodium  hydrate,  evaporated 
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to  the  consistence  of  a  syrup,  the  residue  treated  with  30  c.c.  of  a 
mixture  of  equal  volumes  of  absolute  alcohol  and  ether,  the  result- 
ing solution  evaporated  in  a  tared  long-necked  flask,  and  dried  till 
the  weight  is  constant.  The  glycerin  is  thus  left  in  an  almost 
pure  condition,  contaminated  with  but  a  very  small  quantity  of 
colouring  matter. 

Valuation  of  Pepsin.  E.  H.  Bart  ley.  {American  Druggist 
and  Pharmaceutical  Record,  October  5th,  1893.)  The  process 
suggested  by  the  author  is  as  follows : — 

Sohitioii  No.  1. — Take  the  whites  of  several  fresh  eggs,  mix 
them  thoroughl}-,  and  to  100  grams  of  the  mixed  egg  albumen  add 
900  c.c.  of  distilled  water,  or  in  this  proportion  if  smaller  quanti- 
ties are  used.  Mix  the  solutions  well,  and  boil  from  3  to  5  minutes. 
After  cooling,  make  up  the  mixture  with  water  to  the  original 
volume.  The  liquid  may  be  strained,  if  necessaiy,  through  fine 
muslin  ;  but  if  the  eggs  are  fresh  only  a  slight  coagulum  will  form 
during  the  boiling,  and  will  yield  a  slightly  opalescent  liquid, 
containing  10  per  cent,  of  white  of  egg.  As  the  latter  contains, 
on  an  average,  about  12"2  per  cent,  of  dry  albumen,  100  c.c.  of 
this  liquid  will  contain  10  grams  of  egg-white,  or  1*22  grams  of 
dry  albumen. 

Solution  No.  2. — Weigh  out  one  gram  of  the  pepsin  to  be  tested, 
add  to  25  c.c.  of  water,  and  then  add  2  c.c.  of  diluted  hydrochloric 
acid,  U.S. P.  Now  add  water  enough  to  make  the  solution  up  to 
50  CO.,  or  if  it  be  a  high-grade  pepsin,  make  up  to  100  c.c.  after 
adding  4  c.c.  of  diluted  acid. 

Procedure. — Measure  out  into  a  beaker  or  bottle  50  c.c.  of  the 
albuminous  liquid,  and  warm  in  a  watei'-bath  to  35°  to  40'  C.  (95° 
to  104°  F.).  Now  add  to  this  solution  2  c.c.  of  diluted  hydro- 
chloric acid,  U.S.P.,  and  from  one-half  to  five  cubic  centimetres  of 
the  pepsin  solution.  The  more  active  the  pepsin,  the  less  the 
quantity  to  be  taken.  In  the  valuation  of  high-grade  pe])sins  it  is 
best  to  use  10(J  c.c.  of  albumen  solution,  containing  10  grams  of 
egg-white,  and  1  c.c.  of  pepsin  solution  containing  U'OlO  gram  of 
pepsin.  It  may  sometimes  be  necessary,  with  an  unknown  pepsin, 
to  perform  a  preliminary  test  to  determine  the  approximate  time 
before  spending  too  much  time  on  an  accurate  test.  It  is  be.st  to 
HO  regulate  the  quantity  of  pepsin  and  albumen  that  the  time  shall 
be  about  two  houre. 

The  time  when  the  pepsin  is  added  must  be  carefully  noted,  and 
the  temperature  of  the  solution  must  be  kept  between  35°  and  40° 
C.  (95°  to  l(j4°  F.).     At   intervals  of   lU  minutes,  after  the  first 
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hour,  draw  out  a  few  drops  of  the  solution  with  a  uipple  pipette 
(dropper),  and  float  it  upon  a  small  quantity  of  pure  nitric  acid  in 
a  conical  minim  glass.  The  digestion  is  incomplete  as  long  as  a 
white  zone  of  coagulated  albumen  appears  at  the  line  of  contact 
of  the  two  fluids.  Note  the  time  when  the  nitric  acid  ceases  to 
give  this  coagulation.  This  end-reaction  can  generally  be  easily 
determined.  In  this  manner  three  elements  in  the  calculation  of 
the  digestive  power  of  the  pepsin  are  obtained,  viz.  : — 

The  weight  of  the  egg-albumen,  A. 

The  weight  of  the  pepsin  taken,  p. 

The  time  consumed,  T. 

As  regards  a  standard  time,  the  author  fixes  upon  three  hours  as 
the  average  time  of  stomach  digestion.  The  relation  between  the 
quantities  of  albumen  and  pepsin  is  expressed  by  the  fraction  - 
I.e.,  it  is  found  by  dividing  the  amount  of  albumen  (5  grams  in 
the  above  directions  for  weaker  pepsins)  by  the  amount  of  pepsin 
used  when  1  c.c.  of  the  solution  above  mentioned  is  taken  for  the 
test,  viz.,  "02  gram.  This  would  give  the  amount  of  albumen 
digested  by  one  part  of  pepsin  in  the  observed  time  of  the  experi- 
ment as  250  grams.  But  the  time  is  not  the  standard  time. 
Assume  that  the  time  required  for  the  digestion  was  2  hours. 
The  relation  of  this  to  the  standard  time,  3  hours,  would  be  f . 
The  above  result  must  then  be  multiplied  b}^  this  ratio  in  order  to 
give  the  amount  of  albumen  capable  of  being  digested  in  the 
standard  three  hours.  Expressed  in  the  form  of  an  algebraic 
equation  we  have:  d  (digestive  power)  =  pX^,  and  substituting 
the  above  values  : — 

D  —  .^\  X  I  --  .^1^  =  375  grams,  showing  that  1  gram  of  this  pepsin 
is  capable  of  digesting  375  grams  of  egg-albumen  in  3  hours,  or 
750  grams  in  6  hours. 

As  egg-white  contains  about  12*2  per  cent,  of  dry  albumen, 
1  gram  of  this  pepsin  will  digest  45'75  grams  of  dr}^  albumen  in 
3  hours,  or  91*5  grams  in  6  hours. 

The  advantages  claimed  for  this  process  over  the  U.S. P.  method 
are  :  — 

1.  The  shorter  time  consumed. 

2.  Uniformity  in  results. 

3.  The  avoidance  of  the  necessity  for  shaking  the  solution 
during  digestion. 

4.  A  more  exact  statement  of  results. 

5.  The  weaker  solution  of  albumen  used  causes  less  interference 
with  the  action  of  the  pepsin  by  the  peptone  formed. 
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Notes  on  Aloes  and  Iron  Pills.  W.  F.  Martin.  (Phanii. 
Jonrn.,  3rd  series,  xxiv.  697.)  The  author  points  out  that  these 
pills  can  only  be  rolled  out  with  ditficulty,  and  that  the  quantity 
of  confection  of  roses  ordered  in  the  Pharmacopoeia  is  too  small  to 
make  a  satisfactory  pill  mass ;  also  that  the  pills  soon  become 
hard  and  unsatisfactory  on  keeping.  The  following  formula  is 
stated  to  obviate  these  objections: — 

Sulphate  of  iron 1. J  parts. 

Barbadoes  aloes -      » 

Compound  cinnamon  ix)\vder      .         .  3      „ 

Glj^cerin  of  tragacanth       .  .  li     d 

Confection  of  roses        .         .         .         .  IJ     •, 

0^  parts  of  the  above  are  equal  to  lU^  of  the  official  pill  mass.  It 
therefore  takes  109  grains  instead  of  120  to  make  24  pills. 

Linimentiim  Saponis.  J.  T.  Horn  blower.  {Pharm.  Journ., 
3rd  series,  xxiv.  900,  901.)  The  author  suggests  an  improvement 
in  the  formula  for  the  preparation  of  this  liniment,  consisting  in 
the  use  of  soft  soap  in  place  of  the  hard  soap  now  required  by  the 
Pharmacopoeia. 

The  Method  of  Preparing  certain  Ointments.  P.  Boa.  {Pharm. 
Jouni.,  3rd  series,  xxiv.  8Gl-8()3.)  The  author  points  out  that  in 
some  of  the  official  ointments,  such  as  simple  ointment,  resin  oint- 
ment, and  spermaceti  ointment,  the  melted  ingredients  are  directed 
to  be  stirred  during  the  process  of  cooling,  and  that  the  etfect  of 
this  constant  stirring  is  to  incorporate  with  the  ointment  a  con- 
siderable quantity  of  air,  which,  not  being  sterilized  previous  to 
incori)oration  with  the  ointment,  is  calculated  to  lessen  the 
stability  of  the  product,  and  may  become  the  means  of  conveying 
to  a  wounded  surface  septic  organisms,  whose  invasion  the  appli- 
cation of  the  ointment  is  often  designed  to  prevent.  It  is  stated, 
moreover,  that  in  certain  skin  diseases  the  exclusion  of  air  from 
the  alTected  part  by  the  ointment  is  of  great  importance,  and 
especially  where  disease-])roducing  organisms  are  dependent  for  life 
on  a  supply  of  oxygen.  The  author  has  satisfied  himself  by  ex- 
periments that  there  is  nocounterbalanciug  advantage  to  be  gained 
V;y  this  process  of  stirring,  and  suggests  that  it  should  be  given 
uj).  This  simple  modification  in  the  process  of  preparing  such 
ointments  would  ensure  a  saving  of  labour,  and  comparative  free- 
dom of  the  product  from  air,  as  well  as  greater  stability  and  a 
more  satisfactory  ajipearance  of  the  ointments. 

The  Oleates  of  the  British  Pharmacopoeia.  E.  Williams. 
{I'/Ktrm.  Jiiiini.,  '.hd  .series,  xxiv.  ()9<i,  i>'Jl.)     Tlie  author  regards 
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the  official  oleates  as  uotliiug  better  than  solutions  of  the  metal  or 
oxide  in  impure  oleic  acid,  and  as  being  more  or  less  of  indefinite 
strength.  He  especially  criticises  the  process  for  the  preparation 
of  oleate  of  mercurj'  as  very  tedious  and  as  yielding  an  unstable 
and  unsatisfactory  product.  A  suggested  modification  of  the  B.P. 
process  is  to  place  the  mortar  containing  the  weighed  oleic  acid  in 
a  pan  of  boiling  -water,  and  maintaining  the  heat  until  the  tempera- 
ture of  the  oleic  acid  is  about  1(J(J°  F.,  then  dusting  the  oxide  of 
mercury  into  it,  and  afterwards  stirring  until  a  solution  is  effected, 
which  takes  about  fifteen  minutes.  A  true  oleate,  however,  should 
be  made  by  precipitation  and  diluted  as  required.  Suggestions 
in  this  direction  are  given  in  the  original  paper,  to  which  the 
reader  is  referred  for  particulars. 
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PART   III. 
XOTES   AND  FORMULA. 

Mucilage  for  Mounting  Plants  in  Herl)aria.  (From  Chemist  and 
Druggist.)  Crlycerin,  4|  parts:  soft  soap,  4^  parts.  Dissolve  Im- 
parts of  salicylic  acid  in  30  parts  of  alcohol ;  shake  thoroughly, 
and  add  this  mixture  to  a  mucilage  made  of  139|  parts  of  gum 
arable  and  about  270  parts  of  water.  This  mucilage  remains 
elastic  when  dried,  and  has  no  tendency  to  crack.  Use  parts  by 
weight. 

Sterilization  of  Water  for  Domestic  Purposes  by  means  of  Ferric 
Chloride.  F.  Watts.  {Chem.  Neivs,  Ixviii.  178.)  One  to  one 
and  a  half  fluid  ounces  of  the  official  liquor  ferri  perchlor.  fort,  is 
added  to  one  hundred  gallons  of  water,  and  if  no  precipitation 
occurs  a  small  quantity  of  lime-water  or  solution  of  sodium  car- 
bonate is  added,  unti]  a  slight  precipitate  is  formed.  The  mixture 
is  vigorously  stirred,  allowed  to  settle  over-night,  and  the  clear 
water  decanted  or,  if  necessary,  filtered  the  next  morning. 

Glacialin  (Milk  Preserving  Powder).  E.  Dieterich.  (From 
the  author's  Neic  Pharm.  Mainial.) 

Powdered  boracic  acid       ...        40  grams. 
Sodium  bi-carbonate .         .  .        tiO      ,, 

Add  one  gram  of  this  mixture  to  one  quart  of  milk,  then  boil  for 
quarter  of  an  hour. 

Decalcified  Milk.  A.E.Wright.  (Lmiccf,  3647, 194.)  Arthus 
and  Pages  have  observed  that  rennet  coagulation  in  milk  is  de- 
layed and  the  curds  rendered  less  firm  when  the  lime  salts  present 
are  precipitated  in  an  insoluble  form,  while  the  addition  of  soluble 
lime  salts  to  milk  accelerates  this  coagulation  and  increases  the 
firmness  of  the  clot.  On  the  supposition  that  infantile  dyspepsia 
is  often  due  to  the  formation  of  rennet  curds,  the  author  proposes 
to  delay  or  prevent  this  coagulation  by  the  addition  of  one  part  of 
sodium  citrate   to   200  parts   of   the  milk,  which   he  finds  to  be 
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thoroughly  efficient  for  the  purpose  intended.  In  cases  where 
acid  curds  also  contribute  to  dyspeptic  troubles,  he  considers 
sodium  bicarbonate  or  lime-water  as  indicated,  which  are  calcu- 
lated, on  account  of  their  alkalinity,  to  aid  the  digestion  of  milk 
by  retarding  rennet  coagulation.  He  also  points  out  that  a  mixture 
of  lime-water  and  milk  contains  a  somewhat  smaller  percentage  of 
soluble  lime  than  milk  alone,  since  the  latter  is  richer  in  lime  than 
lime-water. 

Somatose.  F.  Gnldmann.  {Siidd.  Apotheker  Zeitung,  1893, 
529.  From  Amcv.  Journ.  Pharm.)  Somatose  is  a  meat  prepara- 
tion containing  large  quantities  of  albumoses,  with  vei'y  little 
peptone  ;  it  is  claimed  to  be  more  easily  assimilated,  and  more 
agreeable,  than  the  usual  meat  preparations  containing  a  consider- 
able proportion  of  peptones. 

Solution  of  Cluinine  Sulphate  for  Hypodermic  Use.  M .  C  r  o  u  ze  1 . 
{Bull,  dc  Pltarm.  de  Bordeaux,  xxxiv.  13u.)  The  author  considers 
tartaric  or  citric  acids  as  preferable  to  sulphuric  acid  for  dissolv- 
ing quinine  sulphate  intended  for  subcutaneous  injections.  The 
proportions  recommended  are  0*02  gram  of  tartaric  or  0*06  gram 
of  citric  acid  for  1  gram  of  quinine  sulphate  to  be  dissolved  in  12(  > 
gi-ams  of  distilled  water. 

Solution  of  Exalgin  for  Subcutaneous  Injection.  P.  Cesar  is. 
{BoUit.  Clnvi.farm.,  1804,  G9.;  The  author  avails  himself  of  the 
solubility  of  exalgin  in  a  solution  of  sodium  salicylate,  and  recom- 
mends a  solution  of  10  parts  of  the  former  and  11  parts  of  the 
latter  in  100  parts  of  distilled  water  as  well  suited  for  hypodermic 
use. 

Liquor  Ammonise  Ergotinatis.  A.  Yoswinkel.  {Plutnn. 
Zcitung,  1894,  KJ*").)  The  i)reparation  referred  to  by  the  author 
is  stated  to  be  of  such  a  sti-ength  that  1  c.c.  represents  0'3  per 
cent,  of  ammonium  orgotinate  or  3  grams  of  ergot,  and  to  possess 
the  full  activity* of  the  di-ug,  over  which  it  is  said  to  have  the 
advantage  of  stability  and  uniformity  of  action.  It  is  given  in 
doses  of  15-20  drops,  and  is  also  employed  subcutaneously. 

Mucilage  of  Sassafras  Pith.  J.  W.  England.  {Amcr.  Journ. 
Pharm.,  July,  1894.)  Tliis  mucilage  is  best  made  bj'  beating  the 
pith,  in  a  wedgwood  or  porcelain  mortar,  with  a  small  quantity 
of  ttfcrilizrd  water  until  it  gets  i>asty,  expressing  through  cloth, 
returning  the  residue  to  tlie  mortar,  adding  more  of  the  water, 
and  continuing  as  before.  This  process  is  stated  to  j'ield  a  much 
more  satisfactory  product  than  maceration  in  water  for  several 
hours,  and  to  be  at  tlie  same  time  mucli  more  expeditious. 
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Granular  Effervescent  Preparations.    A.    Bradley.    {Western 
Dmggist,  from  Proc.  North  Carolina  Pharm.  Assoc.) 


Effervescent  Caffeine  Citrate. 


Caffeine  citrate 
Sodium  bicarbonate 
Citric  acid 
Tartaric  acid 
Sugar,  powdered    . 


gr.  20 
gr.  600 
gr.  300 
gr.  240 
gr.  620 


Effervescent  Caffeine  Citrate  and  Phenacctin. 


Caffeine  citrate 
Phenacetin 
Sodium  bicarbonate 
Citric  acid 
Tartaric  acid  . 
Sugar,  powdered     . 


gr. 
gr- 


20 
100 
600 
300 


gr.  240 
gr.  620 


Effervescent  Potassium  Bromide. 

Potassium  bromide        .        .        .         .  tr.  oz.   ^ 

Sodium  bicarbonate       ....  tr.  oz.  3| 

Tartaric  acid tr.  oz.  IJ 

Citric  acid tr.  oz.  2 

Effervescent  Caffeine  Citrate  and  Potassium  Bromide. 


Caffeine  citrate 
Potassium  bromide 
Sodium  bicai'bonate 
Tartaric  acid 
Citric  acid 


gr.     50 
gr.  240 
tr.  oz.  3f 
tr.  oz.  IJ 
tr.  oz.  2 


Effervescent  Magnesium  Sulphate. 


Magnesium  sulphate,  dried 

Tartaric  acid  . 

Citric  acid 

Sugar,  powdered     . 

Sodium  bicarbonate 


gr.  400 
gr.  300 
gr.  240 
gr.  460 
gr.  600 


This^is  practically  identical  with  some  of   the  granular  effer- 
ve>scent  magnesium  citrate  of  commerce. 


Effervescent  Vichy  S< 

at. 

Potassium  bicarbonate 

gr.     45 

Sodium  chloride     .... 

.        gr.     90 

Magnesium  sulphate 

gr.    45 

Sodium  bicarbonate 

tr.  oz.  5 

Tartaric  acid 

tr.  oz.  IJ 

Citric  acid 

tr.  oz.  2 
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Effervescent  Pejisiu. 

Pure  powdered  pepsin    .        .         .         .  gr.     50 

Citric  acid tr.gr.  1| 

Tartaric  acid tr.  gr.  li 

Sugar,  powdered     .....  tr.  gr.   -^ 

Sodium  bicarbonate       ....  tr.  gr. 3| 

Effervescent  Pepsin  and  Jifsmitfh. 

Pure  pepsin,  jjowdered  ....  gr.     hO 

Bismuth  and  ammonium  citrate  .         .  gr.     50 

Citric  acid tr.  oz.  IJ 

Tartaric  acid  .....  tr.  oz.  If, 

Sugar,  powdered     .....  tr.  oz.    ?, 

Sodium  bicarbonate       ....  tr.  oz.  SJ 

Sugar-Coating  of  Pills.  (From  Chemist  and  Druggist.)  As 
a  simple  mode  of  suo-ar-coating,  it  is  suggested  to  damp  the  pills 
with  a  mixture  of  1  part  of  gl^xerin  and  2  parts  of  spirit  (both  by 
weight),  then  to  roll  them  in  a  mixture  of  4  parts  of  sugar,  2  parts 
of  tragacanth,  and  1  part  of  starch. 

Salol-Coating  of  Pills.  G.  Oeder.  {Pharni.  Zeitung,  xxxviii. 
527;  Pharm.  Jonrn.,  3rd  series,  xxiv.  225.)  See  also  Year- 
Book  of  Pharmacy,  18i»3,  225.  As  suggested  by  the  author, 
this  operation  is  carried  out  in  an  enamelled  sheet  iron  tray, 
upon  the  bottom  of  which  some  powdered  salol  is  melted  over  a 
spirit  lamp  or  gas  flame.  The  pills  are  placed  in  the  tray  and 
rolled  in  the  melted  salol,  sufficient  heat  being  applied  meanwhile 
to  prevent  solidification  until  the  surfaces  of  the  pills  are  coated 
with  a  thin  layer.  The  heating  is  then  discontinued  and  the 
rolling  of  the  pills  kept  up  for  about  one  minute  until  they  have 
sufficiently  cooled.  For  thirty  pills  of  average  size  the  quantity 
of  salol  requisite  is  from  a  gram  to  a  gram  and  a  half;  but  if  the 
pills  are  not  sufficiently  coated  in  one  operation,  the  treatment 
must  be  repeated.  The  pills  should  have  a  uniform  translucent 
coating,  free  from  cracks  oi*  bare  ])laces,  and  the  quantity  of  salol 
on  each  pill  need  not  exceed  two  centigrams.  Tlie  author  states 
that  he  has  succeeded  in  obtaining  a  sufHcient  coating  with  as 
little  as  five  milligrams,  and  even  in  the  case  of  the  largest  sized 
pills  the  salol  coating  need  not  exceed  one  decigram.  In  carrying 
out  the  oi)eration,  the  chief  point  to  be  observed  is  to  avoid  heating 
too  much,  as  that  would  have  the  eifect  of  decomposing  the  salol. 
The  low  melting-point  of  salol  (4U°  to  43°  C)  facilitates  the  opera- 
tion ;  and  if  that  tem])erature  is  not  exceeded,  the  sulwtance  may 
be  re])eatedly  melted  without  undergoing  alteration. 
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Creosote  Pills.  E.  Dieterich.  {Phanu.  Centralliallc,  1893, 
633  ;  Amer.  Journ.  Pliann.,  January,  1894.)  1  part  of  magnesia 
and  2  parts  of  glj'cerin  are  triturated,  and  10  parts  of  creosote 
gi'adually  added ;  the  following  substances  are  then  incorporated 
in  the  order  named :  5  parts  of  magnesia,  5  of  powdered  liquorice 
extract  and  a  sufficient  quantity  of  powdered  liquorice  root ;  the 
mass  is  divided  into  100  pills.  The  pills,  when  pressed  on  a  piece 
of  white  paper,  do  not  produce  an  oily  stain  ;  immersed  in  water, 
they  readily  soften  and  disintegrate.  Tar  pills  can  be  made  by 
the  above  formula,  substituting  10  parts  of  tar  for  the  creosote. 

Animal  Charcoal  as  a  Pill  Excipient.  E.  Viole.  {Bull,  de 
Pharm.  de  Bordeaux^  1893,  142.  From  Pharm.  Journ.)  The 
author  suggests  that  when  creasote,  croton  oil,  terpinol,  essential 
oil,  or  other  medicament  difficult  to  combine,  is  to  form  an 
ingredient  of  pill  masses,  they  may  be  prepared  quickly  and 
satisfactorily  by  employing  animal  charcoal  as  an  absorbent. 
Thus,  to  dispense  one  gramme  of  creasote  in  twenty  pills,  it  should 
be  added  to  two  grammes  of  charcoal  in  a  mortar  and  quickly  mixed 
so  as  to  form  a  soft  paste.  More  charcoal  is  then  added,  about 
half  a  gramme  at  a  time,  until  a  moist  powder,  not  adhering  to 
the  pestle  or  mortar,  results.  Then,  on  adding  a  fifth  to  a  fourth 
of  a  gramme  of  turpentine  and  kneading  quickly,  a  perfectly  homo- 
geneous and  plastic  mass  is  obtained.  Croton  oil  is  said  to  make 
a  good  mass  with  the  charcoal  alone.  More  complicated  formulae 
may  be  similarly  dealt  with.  Eor  instance,  if  creasote  is  to  be 
dispensed  with  tannin  and  iodoform,  it  should  be  blended  with 
charcoal  as  when  prescribed  alone,  the  other  ingredients  next 
added  and  the  whole  intimately  mixed,  turpentine  being  then  used 
to  bind  all  together.  Pills  so  prepared  are  said  to  be  very  small, 
whilst  they  have  the  disagreeable  odour  of  the  creasote  masked 
to  a  great  extent,  and  it  is  claimed  that  they  may  be  rolled  in 
magnesia,  silvered,  or  coated  with  tolu.  In  dispensing  similar 
medicaments  in  cachets,  washed  animal  charcoal  is  also  stated  to 
be  of  value,  five  grammes  serving  to  divide  two  grammes  of 
creasote,  whilst  ten  grammes  serve  for  five  of  turpentine.  It  is 
urged  that  b}^  the  aid  of  this  substance,  the  pharmacist  can  pre- 
]iare  and  vouch  for  the  exact  dose  and  quality  of  the  remedies  in 
all  the  capsules,  coated  pills,  etc.,  that  he  may  reqixire  to  dispense, 
and  so  avoid  the  necessity  of  purchasing  them  from  wholesale 
manufacturers. 

Administration  of  Sodium  Phosphate  as  a  Purgative.  C.  Paul. 
{Journ.  dc  Pliarm.  ct  de  Chim.,  December,  1893.)     The  following 
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formula  is  recommended  by  the  author  iu  a  commuuication  to  the 
Soc.  TJidrap.  :— 

Sodium  phosphate  ....  25  grams.' 

Distilled  water         ....  200      „ 

Simple  syrup 60      „ 

Tincture  of  lemon    ....  20  drops. 

If  an  effervescent  preparation  be  desired,  2  grams  each  of  citric 
acid  and  sodium  bicarbonate  may  be  added  to  the  foregoing 
formula. 

Thioform,  a  Substitute  for  Iodoform.  {Pharm.  Zcitung,  1893, 
426.)  This  preparation  consists  of  basic  dithiosalicylate  of 
bismuth,  and  is  recommended  in  the  treatment  of  ulcers  and 
diseases  of  the  eye  and  skin. 

Absorption  of  Guaiacol.  G,  Linossier  and  M.  Lanuois. 
{Journ.  cle  Phann.  [5],  xxix.  482.)  Attention  is  called  bj-  the 
authors  to  the  very  rapid  absorption  of  guaiacol  by  the  skin.  It 
can  generally  be  detected  in  the  urine  a  quarter  of  an  hour  after 
its  application,  and  most  of  it  is  eliminated  so  rapidly  that  after 
24  hours  only  traces  of  it  are  di.scoverable  in  the  urine.  There  is, 
therefore,  little  risk  of  poisonous  effects  being  produced  unless  it 
is  applied  in  unnecessarily  large  quantity. 

Guaiacol  in  Diabetes.  M.  Clemens.  {Wun.  med.  Prakt., 
1804,  No.  2<.).)  The  author  speaks  favourably  of  the  action  of 
guaiacol  in  the  treatment  of  diabetes.  The  dose  employed  was 
from  six  to  ten  drops,  three  times  a  day,  in  a  tablespoonful  of 
milk  or  cod-liver  oil. 

Some  New  Remedies.  (From  Chemist  and  Dniggist.)  Mi- 
grant n. —  This  is  made  by  Meistei',  Lucius  &  Briinig,  and  is 
supposed  to  be  a  double  citrate  of  antipyrin  and  caffeine,  but  there 
are  doubts  about  the  exact  condition  in  which  the  various  consti- 
tuents of  the  compound  exist  therein. 

Di-iodnform.-^Th.\^  new  antiseptic  was  described  at  a  recent 
meeting  of  the  Paris  Therapeutic  Society.  It  is  made  by  Adrian, 
and  occurs  in  beautiful  golden  needle-shaped  crystals,  quite  dif- 
ferent from  the  scales  of  iodoform.  Unlike  iodoform,  it  is  free 
from  odour,  and  in  practice  has  proved  to  be  as  good  surgically. 
It  is  made  by  acting  upon  acetylene  periodide  with  iodine. 

[joretin  is  meta-iodo-ortho-quinoline  sulphonate,  and  is  pro- 
posed as  an  iodoform  substitute.  It  is  an  acidulous  substance, 
and  combines  with  metallic  bases.  It  closely  resembles  iodoform 
in  appearance,  but  is  odourless ;  for  use  as  a  dusting-powder  it  is 
recommended  to  be  mixed  with  magnesia. 
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Antirheumatin. — This  body  consists  of  salicylate  of  sodium  and 
methylene  blue,  and  occurs  in  dark  blue  prismatic  crystals,  soluble 
in  water  and  spirit,  and  having  a  slightly  bitter  taste.  As  its 
name  implies,  it  is  used  in  the  treatment  of  acute  rheumatism,  the 
dose  being  -^  to  2V  grain  in  pill  form  every  two  or  three  hours. 
It  colours  the  urine  green  owing  to  oxidation  of  the  methylene 
blue  in  passing  through  the  body.  Another  remedy  for  the  same 
disorder  is 

Tetraethylammonium  Hydroxide. — It  can  be  made  by  treating 
triethylamine  with  ethyl  iodide ;  union  results,  and  on  treatment 
with  silver  oxide  and  water  the  iodine  is  replaced  by  0  H,  the 
resulting  compound  being  (C2H5)4-NOH.  It  is  crystalline, 
bitter  and  acrid,  strongly  alkaline,  absorbing  C  0,  from  the  air,  and 
readily  splitting  up  into  triethylamine,  ethylene,  and  water.  It 
has  been  given  in  Germany  in  8  to  15  minim  doses  of  a  10  per 
cent,  solution,  three  or  four  times  a  day,  or,  hypodermically,  in 
8  minim  doses  of  a  1  per  cent,  solution.  The  results  are  con- 
sidered satisfactory. 

Steresol.  Dr.  Blanc.  {Revue  de  Therap.,  \x.  4c(n.)  Accord- 
ing to  the  author,  this  preparation  is  obtained  \)y  dissolving  equal 
quantities  of  gum  lac,  benzoin,  and  balsam  of  tolu  in  a  sufficient 
quantity  of  alcohol,  and  adding  ten  per  cent,  of  carbolic  acid.  It 
is  an  antiseptic  varnish  recently  introduced  by  Prof.  Berlioz  for 
use  in  diphtheria  and  various  skin  diseases. 

Nouv.  Rem.  gives  the  following  formula  for  the  same  prepara- 
tion : — 

Gum  lac 270  grams. 


Benzoin  .... 

Balsam  of  tolu 

Pure  carbolic  acid 

Oil  of  cassia 

Saccharin      .... 

Alcohol,  sufHcient  to  make  one  litre. 


10 

10 

180 

6 

6 


Auti-Neuralgic  Remedies.     (From  Chemist  and  Druggist.) 

1. 

Ammonii  cliloridi Siij- 

Tinct.  gelsemii jij. 

Ext.  glj'cyrrhiz.  liq 5^^*- 

Aq.  chloroformi  ad ^vj. 

Misce  et  filtra. 

Sig. :  One  tablespoon  ful   every  four  hours  till  the  pain   is  re- 
lieved. 
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M. 


Butj-l-chloral  hyd. 

Ext.  cocse  liq.  (miscible) 

Glycerin! 

Tinct.  aiirantii 

Aq.  ad       ...         . 


Sig. :  One  tablespoonful  every  four  liours. 

3. 
Antipyrini 
Tinct.  cascaril. 
Tinct.  card.  co. 
Glycerin) . 
Aq.  ad 
M. 

Sig. :  One  tablespoonful  ever}-  four  hours. 

4. 

Exalgini 

Sacch. lact 

Ess.  menth.  pip 

Misce  bene  et  divide  in  partes  duodecim. 

Sig. :  One  powder  eveiy  four  liours. 


SI- 
3vj. 


gss. 

SSS. 

gss. 
3^j- 


gr.  sxiv. 
gr.  xxiv. 

iTliij. 


Phenacetin.      .        .        .        .        .        .        •      3J- 

Quin.  sulph 5ss. 

Misce  et  divide  in  pnlveres  sex. 

Sig. :  One  every  four  Imurs. 

Cough-Mixlures.  (From  Cluuiist  and  Druggist.)  The  follow- 
ing is  stated  to  be  efficient  for  the  distressing  cough  following  a 
recent  cold  : — 

Yin.  ipecac .^ss. 

Tr.  camph.  co 5ss. 

Spt.  clilorofornii       ......     3ij. 

SjTup.  scillce  ad        .         .         .         .         .         •      ^ij. 

M. 
Dose  :  A  teaspoonful  every  four  hours. 

For  children  alx»ve  4  years  the  prescription  should  be  moditied 
as  follows  : — 

Vin.  iiH'cac 31.). 

Tr.  camph.  co.  . 


Spt.  chloroformi 
Syrup,  tolutan. 
Syrup,  simpl.  ad 


.3'.)- 

533. 

5iJ- 


M. 


Dose  :  A  li;ilf  to  a  whole  teaspoonful  every  three  or  four  hours. 
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(From  Chemist  and  Druggist.) 
lb.  iss. 


lb  iss. 
5iss. 

si.i- 

5J- 

gr.  18 


Tamarind  Cough- Mixture. 

Syr.  rhoead. 
,,      scillse   . 
Ac.  sulph.  dil. 
Tr.  camj)!!.  co. 
01.  amygd.  ess.     . 
Morph.  acet. 
Vin.  antim.  tart. 
Aq. 
M. 

Essence  of  Tamarinds.     {From  Chemist  and  Druggist.) 

The  following  is  a  formula  of  the  Berlin  Apothecai'ies'  Society  : — 

Purified  tamarind-pulp     .        .         .         .  10  oz. 
Alexandrian  senna  (i^reviously  extracted 

Avitli  rectified  si^irit)        .         .         .         .  li    „ 

Boiling  water 3  pints 

Infuse  for  twelve  hours,  then  strain,  press  the  marc,  and 
evaporate  the  strained  liquor  by  boiling  to  a  weight  of  22  oz. 
Then  take  14  fl.  oz.  of  the  residue  and  neutralize  with  solution  of 
soda,  and  add — 

Rectified  sj^irifc        ......      5iv. 

Simple  syrup ^ij. 

Essence  of  vanilla jiss. 

Mix,  add  the  rest  of  the  evaporated  liquor,  set  aside  for  about  a 
week,  and  filter. 

Palatable  Emulsion  of  Castor  Oil.  M.  Patein.  {Monit. 
Pharm.,  October,  1893.)  An  emulsion,  in  which  the  taste  of  the 
castor  oil  is  well  disguised,  is  obtained  by  the  following  formula: — 

Castor  oil  "^ 

Syrup  of  almonds  ^      of  each        .        .     30  grams. 

Syrup  of  acacia     ) 

PeiDpermint  ■s\ater  .         .         .         .     10      „ 

Distilled  water oO      „ 

The  castor  oil  is  thoroughly  well  incorporated  with  the  mixture 
of  the  two  syrups,  and  the  waters  are  then  added  by  degrees,  the 
mixture  being  well  agitated  after  each  addition. 

Laxative  Pills.  M.  Philippeau.  (From  Journ.  de  Pharm.  et 
deChi))i.) 

Extract  of  cascara  sagrada      .        .        .     ^  grain. 


„  nux  vomica 

„  belladonna 

Powdered  ipecac. 

Podophyllin 


One  pill  to  be  taken  at  bedtime. 
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Tic  Pills.     (From  Chemist  and  Druggist.) 

Morphiic  acet gr.  vj. 

Cinchonidine gr.  96 

Ext.  hyosc gr.  100 

Pil.  rViei  co gr.  100 

Div.  in  pil.  96. 

Camomile  Pills.     (From  Chemist  and  Druggist.) 

Ext.  anthem Sj- 

Pil.  coloc.  CO 5ij. 

P.  rhei jij. 

01.  anthem nviij. 

Div.  in  iv.  gr.  pills. 

Anti-Rickets  Powder.  [Chemist  and  Druggist,  from  Berlin 
Hospitals  Formularg.) 

Precipitated  chalk %\v. 

Phosphate  of  calcium jij. 

Lactate  of  iron 5iij. 

Sugar  of  milk ^vj.  5ij. 

M. 

A  Remedy  for  Sea-Sickness.  {Chemist  and  Druggist,  from 
Indian  Medical  Record.)  The  following  is  stated  to  have  proved 
very  successful : — 

Ext.  hyoscyami gr.  ss. 

Camphor gr.  j. 

AsafoRtidte gr.  ss. 

Ft.  pil.     One  every  four  hours. 

SnuflFs  for  Coryza.     {Chemiyf  and  Druggist,  June  2nd,   1894.) 

At  a  recent  meeting  of  the  Paris  Societe  de  Therapeutique,  the 

following  prescriptions  for  coryza  were  favourably  discussed  by 

members: — 

1. 

Betol,  in  fine  powder 5iiss. 

Menthol                                                              .  gr.  xv. 

Cocaine gr.  vj. 

Coffee "Siss. 

Mix. 

2. 

Salicylate  of  bismutli ^vj. 

Camphor        ...  ^iss. 

Hydroohlorate  of  cocaine  gr.  j. 
Mix*. 

Tlie  following  ointment  is  also  useful  for  ajiplying  to  the 
nostrils: — 
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Menthol gr.  j.  to  gr.  iv. 

Boric  acid 5iss. 

Vaseline 3X. 

Mix. 

Stomach  Bitters.     (From  Chemist  and  Druggist.) 


Gentian-root 

3iv 

Bitter-orange  peel 

5iij 

Chiretta 

32 

Serpentary-root     . 

3J 

Quassia 

3ss 

Cloves    . 

5SS 

Red  sandalwood    . 

5iiJ 

Glycerin 

5iiJ 

Proof  spirit  . 

nmrrrl  ov 

A 

faoo 

Oiv 

and  filter. 

Tincture  of  Perchloride   of  Iron   in   Scalds   and   Burns.      Dr. 

Starr.  {Avicr.  Drugg.  and  Pharni.  Rec.)  The  author  states 
that  where  the  cuticle  is  gone  in  scalds  or  burns,  the  olEcial 
tincture,  diluted  with  half  to  a  third  as  much  water,  will,  when 
applied  immediately,  not  only  allay  pain,  but  prevent  blisters. 
An  ointment  made  of  one  part  of  the  tincture  of  iron  and  eight 
parts  of  petrolatum  or  lard,  constitutes,  when  spread  on  a  soft 
cloth,  a  very  useful  dressing  for  old  sores  left  by  burns. 

Cristalline.  {Repertoire  de  PJiarm.  [3],  v.  497.)  This  name  is 
given  to  a  solution  of  pyroxylin  in  methyl  alcohol  which  is  said 
to  have  various  advantages  over  ordinary  collodion,  inasmuch  as  it 
evaporates  more  slowly,  leaving  a  more  durable  and  imperceptible 
pellicle,  and  is  a  good  solvent  of  many  external  medicaments. 
"Elastic  cristalline"  is  obtained  by  the  addition  of  castor  oil  in 
the  same  proportion  as  used  in  the  preparation  of  flexible  collodion. 

Iodized  Collodion  for  Ringworm.  M.  Butte.  {Ann.  de  Derm, 
ct  dc  Syph.,  April,  1893,  No.  4.  From  Chemist  and  Druggist.) 
The  author  strongly  recommends  the  following  for  the  treatment 
of  ringworm  : — 


Rectified  spirit 
Iodine    . 


Dissolve  and  add 


Collodion 

Venice  turpentine 

Castor  oil 


■     gr.  X. 

Jiss. 
gr.  xxiv. 


Ap])ly  to  the  patch  for  three  or  four  successive  days  till  a  thick 
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and  adhei'ent  layer  is  formed.     Eemove  in  fifteen  days,  and  wash 
in  solution  of  mercuric  chloride  (1  in  500). 

Charta  Salicylica  (Salicylic  Paper).  (From  E.  Dieterich's 
Neic  Pharni.  Man.) 

Liquid  paraffin      ....  50  grammes. 

Solid  paraffin         ....  50           „ 

Salicylic  acid        ....  1           „ 
Thin  absorbent  paper  sufficient. 

Melt  the  paraffin  together,  rub  up  the  acid  well,  and  add  it  to 
the  mixed  hot  paraffin,  and  in  this  mixture  soak  strips  of  thin 
white  absorbent  ])aper.     This  is  useful  for  chafed  feet. 

Strips  of  this  paper  should  be  laid  between  the  toes  and  over 
any  chafed  places  on  the  feet.  The  feet  must  be  washed  daily 
with  warm  water,  and  fresh  strips  of  the  paper  laid  on. 

Application  for  Enlarged  Glands.     (From  Medical  Press.) 

lodoformi 5J; 

Bals.  peruviani 5J. 

Colodii 3J. 

M. 

To  be  painted  over  the  swellings  every  night. 

Application  to  Prevent  the  Stinging  of  Insects.  M.  Fed  no  f. 
{Pharm.  Joiirn.,  from  Revue  de  Tlierap.)  The  author  recommends 
for  this  purpose  a  concentrated  solution  of  naphthalin  in  paraffin 
oil.  A  few  drops  are  to  be  rubbed  upon  the  expo,sed  parts  of  the 
body.  The  ai)plication  produces  a  temporary  slight  burning 
sensation,  which  soon  passes  off.  The  offensive  smell  of  naphthalin 
would,  however,  be  a  probable  objection  in  some  instances. 

Application  for  Insect  Bites.  {Journ.  de  Pharm.  et  de  Chiin.) 
An  efficient  application  is  said  to  be  obtained  as  follows  : — 

Alcoholic  solution  of  ammonia     .         .         B  parts. 

Collodion 1    i)art. 

Salicylic  acid         .         .  .      0-1       „ 

One  or  two  drops  to  be  applied  to  each  spot. 

Resorbin,  a  New  Ointment  Base.  {Pharm.  Ccntralhalle,  18!»3, 
088.)  This  preparation  is  obtained  by  incorporating  a  small 
quantity  of  wax  with  sweet  oil  of  almonds  b}'  means  of  heat,  and 
subsequently  emulsifying  the  oil  with  a  ililute  aqueous  solution  of 
gelatin  or  soap. 

Note  on  Superfatted  Soap.  J.  R.  Johnson.  {Pharm.  Journ., 
3rd  series,  xxiv.  1045.)  Unna  recommends,  as  being  more  easily 
ab.sorbed  tlian  the  ordinary  pharmacopd'ial  liniment  of  iodide  of 
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potassium  with  soap,  a  liniment  made  from  a  5  per  cent,  super- 
fatted soap,  prepared  with  benzoated  lard  and  potash. 

In  endeavouring  first  of  all  to  prepare  a  perfectly  neutral  soap, 
the  author  availed  himself  with  success  of  the  aid  of  calamel  as  an 
indicator,  and  found  that,  with  the  samples  of  benzoated  lard  and 
caustic  potash  at  his  disposal,  actual  neutrality  was  obtained  with 
the  following  proportions  : — 

Benzoated  lard 78-56  parts. 

Caustic  potash       .....  21'44      ., 

With  an  additional  5  per  cent,  of  lard  to  this  neutral  soap,  the 
figures  would  therefore  be  : — 

Benzoated  lard 79-56  parts. 

Caustic  potash 20*42      „ 

or  for  a  convenient  quantity — 

Benzoated  lard 1  lb. 

Caustic  potash       .         .         .         .4  ozs.  5(j  grains. 

The  last-named  quantity  of  caustic  potash  is  dissolved  in  4 
ounces  of  water,  and  the  benzoated  lard  and  this  solution  kept 
well  stirred  together  over  a  water-bath  for  three  or  four  days,  to 
ensure  perfect  combination. 

For  the  preparation  of  the  liniment  of  iodide  of  potassium  with 
this  superfatted  soap,  the  following  formula  is  recommended  as 
yielding  a  very  satisfactory  result : — 

Of  5  per  cent,  superfatted  soap  as  above 

prepared 1  oz. 

Iodide  of  potassium      .....  5iss. 

Distilled  water fjvi. 

Dissolve  the  salt  in  the  distilled  water;  warm  the  soap  with 
about  half  of  the  solution  in  a  porcelain  dish  over  a  steam  or 
water-bath ;  gradually  add  the  rest  of  the  solution,  and  beat 
together  with  a  spatula  until  cold.  The  product  is  described  as 
a  smooth,  white,  creamy  liniment,  much  preferable  for  use  to  the 
present  pharmacopoeial  preparation.  The  author  adds  that  the 
strength  of  the  liniment  in  the  above  formula  is  that  suggested  by 
Unna,  but  states  that  of  course  a  liniment  of  any  required  strength 
may  be  as  easily  prepared,  and  oil  of  lemon  or  any  other  essential 
oil  may  be  added  if  desired. 

Alteration  of  Lanolin  through  Keeping.  E.  Dieterich. 
{Pharm.  Post,  1803,  426.)  The  author  calls  attention  to  the  obser- 
vation that  lanolin,  when  kept  for  several  years,  is  liable  to  become 
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rancid,  even  when  the  bottle  containing  it  is  well  corked.  A 
purified  and  decolorized  sample,  which  originally  showed  an  acidity 
figure  of  0'84,  gave  one  of  17*3G  after  (ih  years. 

Boro-Glyceride  Lanolin.    (From  Chemist  and  Dnigyist.) 


Boric  acid 
Glycerin 
Distilled  water 


Dissolve  by  the  aid  of  heat  and  add  to — 

Anhj'^drous  lanoliue 

Olive  oil 


511SS. 

5i35. 


Mix  well. 
Emollient  Ointment. 

Vase-liiii . 
Cerae  flav;e 
Benzoiui 
Gum  Thus 
Tereb.  venet. 


(^^From  Chemist  and  Druggist.) 


5V11.). 


Melt  together  over  a  water-bath,  and  strain  through  linen, 
add  when  sufficiently  cool — 


Then 


Camphor,  pulv. 
01.  eucalypti  glob. 


3i- 
Sss. 


Ointment  for  Nettle-Rash.  {V Union  McUlieale,  and  Chemist 
and  Druggist.)  The  following  ointment  is  stated  to  give  excel- 
lent results  in  diminishing  the  itching,  and  producing  a  quiet 
sleep : — 

Chloral gr.  x. 

Powdcrcil  camphor 

,,  gum  arabir  . 

Simple  cerate 

Triturate  the  first  three  substances  till  liquefaction  takes  place, 
and  then  add  the  cerate.     Apply  to  the  affected  area  at  night. 

Ointment  for  Prurigo.  Prof.  Hebra.  (Rev.  de  Thdrap.  Med.- 
Chir.,  November,  18i)3.)  The  ointment  recommended  for  this  pur- 
pose has  the  following  composition  : — 


Sulphur  . 
Oil  of  cade 
Ordinary  soft  soap 
Lard 
Pi-epared  chalk 


lr»  grams. 
1.^       „ 
30      „ 
30      „ 
10      .. 
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Emollient  Summer  Lotion.     (From  Chemist  and  Druggist.) 


Glyceriui 

.^.1 

Aquse  mellis. 

3J 

„    lavand. 

5iij 

„    flor.  aurant. 

5j 

„    flor.  sambuci 

•        siv 

Otto  rosae     . 

.    gtt.  ij 

Spt.  rectificat. 

.            .             .              533 

Dissolve  the  otto  in  the  spirit,  and  mix  with  the  rest  of  the  in- 
gredients in  the  order  given. 

Glycerin  Suppositories.  L.  A.  Harding.  {American  Drug- 
gist.) The  author  states  that  the  following  formula  yields  a  very 
firm  and  perfectly  transparent  product,  containing  as  much  as 
95  per  cent,  of  glycerin : — 

Stearic  acid 2J  drachms. 

Sodium  carb.  .1  dram,  and  15  grains. 

Glj'cerin        ......  5  ounces. 

Heat  the  glycerin  and  stearic  acid  together,  regulating  the 
temperature  so  as  to  just  melt  the  stearic  acid  ;  when  dissolved, 
stir  so  as  to  perfectly  mix  the  mass,  then  add  the  carbonate  of 
soda  to  the  mixture,  and  when  dissolved,  pour  into  a  suitable 
mould  to  cool.  The  product  of  the  above  formula  should,  if  left  to 
cool  in  the  evaporating  dish,  present  a  perfectly  transparent  solid, 
and  suppositories  made  from  it  should  show  the  same  physical 
characteristics.  They  will  then  contain  about  95  per  cent, 
of  glycerin.  Should  the  mass,  however,  upon  cooling,  present  an 
opaque  appearance,  the  fault  may  be  looked  for  in  two  directions. 
In  the  first  place,  the  amount  of  sodium  carbonate  may  be  deficient 
on  account  of  the  stearic  acid  of  commerce.  In  this  case,  car- 
bonate of  sodium  should  be  added.  The  necessity  of  adding 
carbonate  of  sodium  may  be  recognised  b^^the  fact  that  the  product 
is  opaque  in  appearance,  and  soft  to  the  touch,  somewhat  of  the 
consistence  of  lard  ;  the  carbonate  of  sodium  should  be  added,  in 
small  quantities  at  a  time,  until  the  desired  result  is  obtained. 
Should,  however,  the  product  be  opaque  and  very  firm,  glycerin  is 
wanting,  and  should  be  added  until  a  perfectly  clear  product 
results.  The  heat  applied  should  not  be  any  higher  than  is 
necessary  to  dissolve  the  stearin. 

Solution  of  Creasote  for  Use  as  an  Enema.  M.  Vizern. 
(Jown.  de  Pharm.  [5],  xxvii.  593.)  The  author  suggests  the  use 
of  almond  oil  soap  of  the  French  codex  as  an  emulsifying  agent  in 


^32  YEAR-BOOK    OF    PHARMACY. 

the  place  of  the  tincture  of  qiiillaia  recommended  by  P.  Carles. 
He  objects  to  the  latter  on  the  ground  that  the  large  quantities  of 
this  tincture  required  in  some  instances  would  contain  a  quantity 
of  saponin,  such  as  may  possibly  prove  injurious  to  health.  He 
also  points  out  that  the  application  of  the  tincture  would  lead  to 
the  injection  of  a  somewhat  large  proportion  of  alcohol. 

Solution  of  Mercuric  Iodide  in  Olive  Oil.  J.  D  e  1  a  c  o  u  r,  (Journ. 
de  Pharm.  et  de  Chim.,  1893,  603.)  The  olive  oil  intended  for  this 
preparation  should  first  be  purified  by  keeping  it  for  several  days 
in  contact  with  nearly  one-third  of  its  volume  of  alcohol,  and 
stirring  the  mixture  frequently  during  that  time.  After  decant- 
ing the  alcohol  the  oil  is  sterilized  at  a  temperature  not  exceeding 
110-115°  C.  for  a  short  time,  and  allowed  to  cool  to  about  65°  C. 
Mercuric  chloride  is  now  added  to  the  hot  oil  in  the  proportion  of 
0"4  gram  for  every  100  c.c.  of  the  latter,  and  the  mixture  well 
stirred  to  effect  complete  solution.  The  product  is  filtered  through 
sterilized  cotton  into  sterilized  bottles  of  yellow  glass.  It  is  stated 
to  possess  considerable  stability. 

Strong  Solution  of  Salicylic  Acid.  M.  Jaudon.  {Rt^pertoire 
de  Pharm.  [3],  v.  341.)  A  solution  containing  8  per  cent,  of  this 
acid  may  be  obtained  by  dissolving  8  grams  in  24  grams  of  alcohol 
of  [>0  per  cent.,  then  mixing  this  with  a  solution  of  4  grams  of 
borax  in  8  grams  of  pure  glycerin,  and  adding  sufficient  water  to 
make  up  100  grams. 

Note  on  Acidum  Carbolicum  Liquefactum,  B.P.  P.  Boa.  [Pharm . 
Journ. ^  3rd  series,  xxiv.  511.)  The  author  alludes  to  the  difficulty 
of  preventing  crystallization  in  this  preparation  when  made  of  the 
required  strength.  As  an  improvement  in  this  re.spect  he  suggests 
that  a  portion  of  the  water  should  be  replaced  by  rectified  spirit. 
100  parts  of  carbolic  acid,  7.^  parts  of  water,  and  2i  parts  of 
rectified  spirit  give  a  liquefied  carbolic  acid  that  remains  fluid  in 
the  shop  bottle  till  the  temperature  falls  to  about  40°  F.  A  larger 
proportion  of  spirit  does  not  appear  to  serve  the  purpose  better. 
When  this  liquefied  acid  containing  2^  parts  of  spirit  in  place  of 
2i  parts  of  water  crystallizes,  the  resulting  mass  is  less  hard  and 
much  more  easily  le-liquefied  than  the  mass  which  results  on 
crystallization  when  water  only  has  been  used. 

Crystallized  Salol  Camphor.  H.  Barnouvin.  {Rt'pcrtoirc  de 
J'harni.  [3],  v.  388.)  An  intimate  mixture  of  one  part  of  powdered 
camphor  and  nine  parts  of  powdered  .salol  is  li(iUofied  at  a  gentle 
heat,  and  allowed  to  crystallize.  The  crystals  are  dried  on  filter- 
ing paper  and  reduced  to  powder.     Tliis  solid  jjroduct  is  stated  to 
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have  various  advantages  over  the  liquid  salol  camphor  described  in 
the  "  Extra  PharmacopcBia." 

Benzoin- Alumina  Cotton.  G.  Morpurgo.  (Pharm.  Post,  1893, 
357.)  This  preparation  is  recommended  as  a  haemostatic  in  prefer- 
ence to  ferric  chloride  cotton,  as  equally  efficient  and  free  from  the 
objection  of  staining.  It  is  made  by  boiling  a  solution  of  aluminium 
acetate  with  benzoin,  straining,  and  immediately  impregnating  the 
cotton  with  it.  The  product  is  white,  has  a  pleasant  odour,  and 
contains  the  benzoin  in  a  finely  divided  condition. 

Applications  of  Formaldehyde  (Formic  Aldehyde).  J.  Holfert. 
{Pharm.  Ccntralhallc,  xxxv.  22.5.)  The  author  reports  on  the 
value  of  this  substance  in  the  preservation  of  vegetable  products, 
the  preservation  of  meat,  and  the  destruction  of  putrid  odours,  and 
refers  to  its  probable  usefulness  for  producing  pure  cultures  of  yeast, 
on  account  of  its  power  of  killing  bacteria  and  thus  preventing 
putrefaction,  without  affecting  fungi. 

Formaldehyde  (Formic  Aldehyde)  as  an  Antiseptic.  M.  Slater 
and  S.  Ride  a  1.  {Lancet,  3686,  1006.)  The  authors  conclude,  as 
the  result  of  numerous  experiments,  that  formaldehyde  in  solution 
and  as  a  vapour  possesses  decided  antiseptic  properties,  and 
suggest  that  its  non-poisonous  character,  easy  vaporization,  and 
freedom  from  corrosive  or  other  damaging  action  on  fabrics,  may 
render  it  useful  for  many  purposes  of  practical  disinfection.  The 
results  of  their  experiments  fully  confirm  the  conclusions  of  Trillat 
{Year-Book  of  Pharmacy,  1893,  180)  and  others,  as  to  the  effi- 
ciency of  formaldehyde  as  an  antiseptic  and  sterilizing  agent,  the 
power  of  inhibiting  the  growth  of  micro-organisms  being  possessed 
by  it  in  a  high  degree.  The  microbicide  poAver  of  the  vapour  of 
the  compound  is  also  found  to  be  very  marked. 

Cause  of  the  Deodorizing  Action  of  Formalin.  E.  Schmidt. 
{Pharm.  Zeitung,  Bd,  56;  Pharm.  Journ.,  3rd  series,  xxiv.  963.) 
The  author  has  observed  that  on  adding  formalin  to  putrified  meat- 
broth  the  offensive  odour  immediately  disappears.  The  same 
eifect  is  produced  on  adding  formalin  to  putrid  urine.  The  smell 
of  fceces  is  also  destroyed  by  formalin.  Further  inquiry  as  to 
the  chemical  nature  of  the  change  thus  produced  showed  that 
when  a  solution  of  sulphuretted  hydrogen  is  shaken  with  a 
sufficient  quantity  of  formalin,  the  odour  of  the  gas  disappears  and 
is  replaced  by  a  faint  alliaceous  smell,  and  it  is  suggested  that  the 
reaction  taking  place  may  be  represented  by  the  following 
equation  : — 

CH,-0  +  HoS=CH,<oi 
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or   when  there    is   sufficient   excess    of    formalin    to   remove   the 
mercaptan  smell : — 

Methylmercaptau,  CHg*  SH,  which  is,  according  to  Nencki,  the 
chief  cause  of  the  odour  of  f?eces,  is  rapidly  decomposed  by  an 
excess  of  foi'uialin.  Ammonia  and  ammonia  bases  are  immediately 
converted  into  inodorous  products.  Skatol  is  not  acted  upon  by 
formalin  unless  hydrochloric  acid  is  added,  and  then  it  is  converted 
into  an  odourless  product  insoluble  in  water.  In  this  respect 
synthetic  skatol  differs  from  its  isomer  methylindol,  which  is 
immediately  acted  upon  by  formalin. 

Paraform.  M.  Aronsohn.  {V Union  P/ianuaceutique,  xxxv. 
1G5.)  This  name  is  applied  by  the  author  to  polymerized  formic 
aldehyde,  which  is  proposed  for  use  as  an  intestinal  antiseptic.  It 
is  described  as  a  white  crystalline,  insoluble  and  non-poisonous 
substance,  which  can  be  taken  in  doses  up  to  5  grams  without 
producing  any  injurious  effects.  In  its  germicidal  action  it  is 
stated  to  be  greatly  superior  to  ^-naphthol,  especially  in  its 
action  on  the  bacillus  of  typhoid  fever.  It  is  also  said  to  be  well 
suited  for  the  sterilization  of  urine. 

Bismuth  Compounds  of  Tribromophenol  and  Beta-Naphthol  as 
Intestinal  Antiseptics.  F.  Hueppe.  {Pliann.  Post,  1893,  2'21.) 
Tribromophenol-bismuth,  containing  49"5  per  cent,  of  bismuth 
oxide,  is  regarded  bj'  the  author  as  a  most  valuable  remedy  in 
cholera,  and  is  described  as  an  insoluble,  non-poisonous,  odourless, 
and  tasteless  yellow  powder,  free  from  all  irritating  effects.  It 
is  given  in  frequently  repeated  doses  of  0"5  gram,  and  up  to  5 
grams  daily.  Beta-naphtliol-bismuth  containing  80  per  cent,  of 
bismuth  oxide  is  also  recommended  as  an  efficient  internal  anti- 
septic in  cholera  *and  diarrhoea,  and  is  administered  in  daily 
quantities  of  1  to  2  grams.  It  is  a  neutral,  odourless,  brown 
jiowder  soluble  in  water.  Both  preparations  are  stated  to  be 
much  superior  to  beta-naphtliol,  salol,  or  sozoiodol. 

Tricresol.  {Pharm.  Joiini.,  3rd  series,  xxiv.  776.)  Under  this 
name  a  purified  mixture  of  ortho-,  meta-,  and  para-cresol  has  been 
introduced  for  surgical  purposes.  It  is  a  clear,  colourless  liquid, 
having  an  odour  like  creasote,  and  boiling  between  185°  and  2u5°. 
The  specific  gravity  is  from  1-042  to  1-049  at  20°  C,  and  it  is  sai(i 
to  bo  almost,  if  not  entirely,  free  from  phenol.  The  purification 
of  this  product  from  neutral  hydrocarbons  has  been  carried  out  so 
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that  the  purified  product  will  dissolve  in  water  to  the  extent  of 
from  2-2  to  2*5  per  cent.,  which  is  amply  sufficient  for  its  applica- 
tion in  surgical  practice,  for  which  purpose  a  solution  containing 
from  0'5  to  I'O  per  cent,  is  strong  enough  on  account  of  the  great 
disinfecting  power  of  the  cresols.  By  means  of  this  purification  it 
is  thought  that  the  necessity  for  adding  emulsifying  agents  to 
cresol  in  order  to  obtain  sufficiently  strong  solutions  will  be 
avoided.  Gruber's  determinations  of  the  solubilit}-  of  cresols  in 
water  gave  the  following  results  : — 

rer  cent. 

Orthocresol 2-5() 

Metacresol 0-53 

Paracresol 1"80 

Mixed  cresols  from  toluidine  ....     2-20  ^ 

„  ,,  ,,      tar  oil       ...        .     2"55 

Cresol  Solutions  as  Antiseptics.  H.  Nordlinger.  (Apotheker 
Zeitung,  Pharm.  Joitrn.,  3rd  series,  xxiv.  940.)  The  author  refers 
to  the  various  preparations  of  this  kind  which  have  been  intro- 
duced as  antiseptics  and  disinfectants.  The  latest  of  these  is 
"  tricresol,"'  which  is  represented  as  being  a  natural  mixture  of 
the  three  cresols  (ortho-,  meta-,  and  para-cresol)  of  constant  composi- 
tion (see  preceding  abstract).  It  is  now  .shown,  however,  that  it 
also  contains  from  4  to  9  per  cent,  of  phenol.  The  author  has 
introduced  a  purer  form  of  unmixed  cresol  free  from  phenol  under 
the  name  pure  liqviid  cresol.  He  describes  it  as  the  hydrate  of 
orthocresol,  Cq  H4  C  H3  •  0  H  +  Hg  0,  bearing  the  same  relation  to 
the  ci'ystalline  orthocresol  that  liquefied  phenol  has  to  the  crystal- 
line substance.  The  reasons  for  giving  preference  to  orthocresol 
as  compared  with  meta-  or  paracresol  are  the  following  : — 

The  slight  differences  in  the  disinfecting  power  of  4  per  cent, 
solutions  of  the  different  cresol  sulphonic  acids  observed  by  Fi-ankel 
are  scarcely  recognisable  with  water  solutions  containing  0'5  to  2 
per  cent,  of  the  several  cresols.  The  relative  disinfecting  power 
was  not,  therefore,  of  so  much  importance  in  regard  to  the  selection 
of  one  or  other  of  the  three  cresols  as  their  chemical,  physical, 
and  economic  relations.  Orthocresol  has  important  advantages 
over  the  other  two  forms  of  this  substance.  It  is  more  soluble  in 
water,  less  corrosive,  and  less  poisonous.  Moreover,  it  can  be 
pi'oduced  with  ease  in  large  quantities,  and  supplied  at  a  much 
lower  price  than  the  other  forms  of  cresols.  As  it  is  solid  below 
30°  C,  it  is  supplied  for  use  in  the  hydrated  liquid  state  as  a 
colourless  clear  liquid,  which  gradually  becomes  reddish  on  ex- 
posure to  light.     The  specific  gravity  is  I'OG.     It  does  not  solidify 
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above  10°  C,  has  an  agreeable  odour,  is  soluble  in  alcohol  or  ether 
in  all  proportions,  forms  a  clear  solution  with  33  parts  of  water, 
and  is  readily  soluble  in  alkalies. 

Orthocresol  gives  a  reaction  with  ammonia,  which  serves  to 
distinguish  it  from  the  other  forms  of  cresols.  When  a  few  drops 
are  mixed  with  a  few  c.c.  of  ammonia  solution  and  shaken,  the 
liquid  becomes  bluish  on  standing,  like  dilute  solution  of  cupric 
sulphate  ;  but  after  some  days  it  acquires  a  deep  indigo  blue 
colour,  and  becomes  opaque.  Paracresol  treated  in  the  same 
manner  gives  a  transparent  liquid  of  a  pale  yellow  colour.  Meta- 
cresol  also  gives  a  transparent  liquid,  which  has  at  first  a  faint 
steel  blue  colour,  afterwai'ds  becoming  bluish,  but  distinguishable 
from  the  deep  indigo  blue  produced  with  orthocresol. 

Phenated  Lime.  (Monitcur  de  la  Pharni.,  from  Joiirn.  de  Chiv. 
dWnvers.)  3  parts  of  quick-lime  are  carefully  slaked  with  (y 
parts  of  water,  and  2  parts  of  gas  tar  are  then  added  in  small 
portions  at  a  time  until  thoroughly  incorporated.  The  product 
is  used  as  a  disinfectant,  and  is  mixed  for  this  purpose  with  a 
suitable  quantity  of  water. 

Influence  of  Solvents  on  Germicides.  P.  Lenti.  {V Union 
Pharm.,  xxxv.  58.)  The  author's  observations  indicate  that  al- 
cohol, glycerin,  and  fatty  substances  are  unsuitable  ingredients  of 
liquid  disinfectants,  as  they  seem  to  impede  the  germicidal  action 
of  mercuric  chloride,  carbolic  acid,  and  several  other  disinfectants. 

The  Antiseptic  Action  of  some  Essential  Oils.  M.  Lucas- 
Championniere.  {Rev.  Th  era  p.,  18US,  2^)0.)  Oil  of  cinnamon 
is  considered  by  the  author  as  superior  even  to  corrosive  sitbli- 
mate  as  an  antiseptic.  The  oils  of  vn-bena  and  gcranixim  have 
an  analogous  action.  All  these  oils  are  easil}'^  absoi'bed  and 
readily  eliminated  by  the  urine. 

Deodorized  Alcohol  for  Perfumes.     (From  Chcniif<t  and  Dnig- 

gi.sf.) 

S|)irit         .......     1  fxalloii. 

Powdered  (|ui(kliine        ....         .  4  drs. 

„  ahim        ...  .        .2  drs. 

Sweet  spirit  of  nitre 1  dr. 

Mix  the  lime  and  alum,  add  the  alcohol,  shako  well,  and  add  the 
spirit  of  nitre.  Set  aside  for  a  week,  and  filter  through  animal 
chai'coal. 

Extraction  of  Perfumes  from  Flowers.  Ct.  Mo r purge.  (Pliann. 
I'ost,  I8i)3,  405.)  A  series  of  boxes  containing  the  odorous 
material   are  alternately  connected  with   Woulff's  bottles  partly 
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filled  Avith  puriiied  vaseline  oil.  Air,  partlj-  freed  from  oxygen 
by  passing  it  through  an  alkaline  solution  of  pyrogallol,  is  then 
drawn  by  means  of  an  air-pump  through  the  entire  apparatus  for 
some  time,  after  which  the  flowers  are  removed  and  replaced  bj^ 
fresh  quantities.  Subsequently  the  essential  oil  is  extracted 
from  the  mineral  oil  by  means  of  deodorized  alcohol. 

Armenian  Perfume  Paper.  {Chemist  and  Drnggist,  August 
12th,  1893.)  A  superior  perfume  paper  may  be  made  from  either 
of  the  following  tinctm'es  : — 

A. 

Benzoin  . 
Myrrh     . 


OiTis  ill  coarse  powder 

Musk 

Otto  of  rose     . 

Rectified  spirit 

Macerate  for  a  day,  then  percolate  to 

B. 


5VJ. 
xxxvj. 

§iss. 

3SS. 

in.iij- 

.'^iv. 


nake  8  oz. 


Benzoin 
Balsam  of  tola 
Storax 
Sandalwood 
Cascarilla   .. 
Mj-rrh 

Musk gr.  XV. 

Rectified  spirit 5^. 

Macerate  and  percolate  as  above. 

Unsized  paper  is  first  dipped  in  a  cold  saturated  solution  of  nitre, 
then  dried  and  dipped  in  either  of  the  tinctures. 

Clueen-of-the-Night  Bouquet.     (From  Chemist  and  Druggist.) 

Extract  of  jasmine     .         .         .         .         .     21    oz. 

25     „ 

iH  » 

4.i    „ 
4i    „ 

4  grs. 
5ix. 

3vij- 
5iiss. 

5SS. 
in.xx. 

in.x. 

Absolute  alcohol  .....  jx. 

Mix. 


)> 

violets 

>I 

rose    . 

1) 

reseda 

>1 

jonquil 

)) 

orange 

Musk 

Essence  of  civet  . 

I) 

vanilla 

ylang-ylan 

Oil  of  cedar- wood 

1) 

cloves 

)) 

geranium . 

Absolute  alcohol 
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Toilet    Applications.      (E.    Dieterich's    new    Pharmaceutical 
Manual.     From  A)ncr.  Drugg.  and  PJutnn.  Record.) 

Cocoa-butter  Milk. 


■„  L/oi/ii-t/m  ((.  /    ^uei/x. 

Powdered  borax 

5iiss. 

„          Castile  soap 

•  3iv. 

„          cocoa  butte*- 

.  ^iss. 

Cocoanut  oil       .         . 

•  5iv. 

Water 

■    5i.i- 

Rub  together  in  a  warm  mortar  for  ten  minutes,  then  dilute  very 
gradually  with — 

Rose-water  at  40°  C.  ....      gxxvj. 

Shake  the  mixture  well,  and  perfume  with — 


Oil  of  bergamot 

gtt.  XX. 

.,       neroli gtt.  v. 

„       orris gtt.  j. 

Vanilla  sugar 5iiss. 

ly  nibbed  together. 

Cocoa  Milk 

Powdered  borax 

^iiss. 

„           Castile  soa)) 

•  5v. 

Cocoanut  oil 

.^ij-  5iJ- 

Water 

•  3ij. 

Rose-Avater  at  40°  C.  . 

5XXVJ. 

Oil  of  bergamot 

gtt.  X. 

neroli 

gtt.  V. 

,,        wintergreeii      . 

gtt.  ij. 

,,       ylang-ylang     . 

gtt.  j. 

,,       bitter  almonds 

gtt.  j. 

Prepare  in  the  same  manner  as  cocoa-butter  milk. 

Lanolin  Milk. 
Powdered  bmax 

„  Castile  soap 


Water 
Cocoanut  oil 
Lanolin 

Rose-water  at  4f)0C. 
Oil  of  bergamot 

,,  neroli 
Otto  of  rose 
Oil  of  wintergreen 

„      orris 


Prepare  in  the  same  manner  as  cocoa-butter  milk. 


3USS. 

•  3v- 
5iiss. 

•  3J- 
3iiss. 

JXXV. 
gtt.  X. 
gtt.  X. 
gtt.  V. 

gtt.  J. 
gtt.  j. 


NOTES    AND    FORMULA. 


239 


Improved  Cold  Cream.     {Chemist 

Q9  N 

and  D 

rugo 

isf^  A I 

VO.) 

Spermaceti 3ij. 

AVhite  wax    . 

3J- 

Oil  of  almonds 

3iv. 

Glycerin 

SiJ- 

White  vaseline 

3VJ. 

Boric  acid 

3iJ- 

Oil  of  rose-geranium    . 

tnl. 

.,       lemon . 

ml. 

„       bergamot    . 

3J- 

„       cassia 

nixx. 

„       neroli 

"ixij. 

,,       rose 

miv. 

Melt  at  a  low  heat,  stirring  well,  and  when  cold  add  the  essential 
oils. 

This  cream  contains  no  water. 

Perfumed  Naphthalin  Camphor.     (From  Chemist  and  Druggist.) 

Naijhthalin 84  oz. 

Camphor 


Coumarin    . 

Nerolin 

Nitrobenzol 


Mix. 


28   „ 
5SS. 
jr.  XV. 


Macassar  Hair  Oil  and  Macassar  Pomade.     R.  Glenk.     {Ainer. 
Journ.  Pharm.,   November,  1893.)     The  following  formula  is  re- 
commended for  preparing  a  so-called  macassar  oil  for  the  hair  : — 
R     Castor  oil 16  fl.  oz. 


Alcohol 

Oil  of  nutmeg  . 

,,        rosemary 

„       sweet  marjoram 

,,       neroli 

„       rose 
Tincture  of  musk     . 
Alkanet.    . 


3  fl.  oz. 
30  in. 
10  ni 
10  ta 
10  JH 
20  m 

1  fl.  dr. 
sufficient  to  colour. 


Macassar  Pomade.     This,   made   by  the  following  formula,  is 
stated  to  yield  an  excellent  preparation : — 


\\     Castor  oil . 
Suet 

Spermaceti 
Oil  of  nutmegs 

„       sweet  marjorani 

,,       rosemary 

„       rose 

„       rose-geranium 
Alkanet  root    . 


10  oz.  weight. 


i  fl.  dr. 

I  fl.  dr. 

.        i  11.  dr. 

15  iti. 

10  in 

sufficient  to  colour. 
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Melt  the  spermaceti  and  suet,  aud  then  add  the  castor  oil  pre- 
viously coloured  by  digesting  with  alkanet,  and  after  cooling  add 
the  perfumes. 

Preparations  for  the  Hair.     (From  Chemist  and  Dntggist.) 

Citron  Cream. 
1. 

Cerae  albje 5x. 

01.  amygdala? givss. 

n    I'iciiii 5V. 

„    olivye gxiiss. 

Melt  by  the  heat  of  a  water-bath. 

2. 

01.  limonis 5 v. 

„    am3'gclal.  essent luxij. 

Acid,  benzoic. 5,1. 

Cambogiae 3.1. 

Spt.  rectificat 3J. 


Dissolve  the  gamboge  in  the  spirit,  filter,  and  mix  the  oils  aud 
acid  with  the  filtrate. 

Add  No.  2  to  No.  1  in  small  quantities  at  a  time,  shaking  well. 
Next  add  the  following,  assiduously  shaking  : — 

Acid,  citric.        .         .         .        .         .         .         5iss. 

Aquae  destillat 5  v. 

Glycerini 5  v. 


gr.  V. 


Cantharidin  Ilair-stiinulanf. 

Cantharidin 

Acetic  ether 

Glycerin  to 

Reduce  the  cantharidin  to  powder,  aud  shake  with  the  ether; 
then  add  the  glycerin.  Separately  prepare  the  following 
mixture : — 

Oil  of  rose-gfranium     . 
„       eucalyptus 
„      rosemary     . 
„       bf^i'ganiot 
Powdered  borax 
Camphor  wati-r 
Distilled  watt-r 


3SS. 
333. 
533. 

IIIXX. 

Oij. 
Oij. 


Triturate  the  oils  with  the  borax;  add  tlie  waters,  aud  allow  to 
stand  for  a  fortnight,  shaking  daily.  Then  add  the  cantharidin 
solution,  and  filter  through  powdered  pumice  (about  1  oz.\  which 
should  be  shaken  with  the  mixture  before  filtration. 
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Rosemary  Hair-wash  Potcder. 

Pulv.  quillaise .9j. 

„       boracis     .......    ^ij. 

,,      camphorse gr.  x. 

01.  rosemarinae  .         .        .        .        .        .  "liij- 

M. 

The  above  is  siifficient  for  a  wine-bottle  of  water. 

Superior  Hair-pomade. 

Italian  castor  oil        ....         .  ^xvj. 

Olive  oil      .         .                  ....  3x1.1  • 

Jasmine  pomade         .....  jXX. 

Violet  pomade     ......  3xx. 

Melt  the  pomades  with  a  gentle  heat,  and  stir  in  the  oils. 

The  floral  pomades  are  to  be  nsed.  If  a  thicker  consistence  be 
desired,  2  ounces  of  the  purest  yellow  wax  should  be  added  to  the 
formula. 

Formulae  for  Pomades.     (From  Chemist  and  Druygist.) 

Soxhlet  recommends  the  following  formula  for  a  pomade-base, 
which  is  said  to  prove  very  satisfactory  : — 

Parts. 

Lard HW 

Hard  paraffin    ......       20 

White  wax 10 

Melt  and  stir  until  cold. 

For^'ellow  pomade  yellow  wax  may  be  employed,  with  the  addition 
of  palm  oil  to  colour.  A  small  quantity  of  alkanet  gives  a  rose 
colour.  A  green  hue  may  be  obtained  by  the  addition  of  chlorophyll 
in  the  shape  of  spinach  or  grass  digested  in  the  hot  fat.  The 
following  mixture  is  a  suitable  perfume  : — 

Parts. 

Oil  of  bergamot 10 

,,      lemon h 

„      clove         1 

„       cinnamon i 

„       thyme J 

Otto  of  rose         .......  5 

Mix. 

A  good  basis  for  pomades  generally  is  obtained  by  means  of  the 
following  recipe  : — 


Benzoated  lard 

=iv 

White  wax    .... 

.li- 

Oil  of  bergamot    . 

.     in  XV 

„      citronella    . 

.     nixij 

Otto  of  rose  .... 

miv 
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Rose  Pomade. 

Lard 5x. 

White  wax .  ^iij. 

Otto  of  rose inxv. 

Alkanin gr.  iv. 

Heliotrope  Pomade. 


Lard 

XX. 

White  wax 

Siij- 

Heliotropin 

•     gr.  iij. 

Oil  of  neroli 

inij. 

Violet  Pomade. 

Pomade  basis 

5XX. 

Jasmine  oil  (floral) 

3i.i- 

White  wax 

•        5iv. 

Coumarin 

.     gr.  S3. 

Heliotropin 

gr-  ij- 

Otto  of  rose 

iiliv. 

Oil  of  on-is 

mij. 

„      bergamot  .... 

"lij. 

Alkanin        

gr-  ij- 

wing  perfume  is  also  suitable  in  plac 

e  of  the 

Oil  of  bergamot 

3SS. 

„       lavender    

3SS. 

„       lemon 

in  XV. 

„      cinnamon 

ini.i- 

,,      bitter  almonds  .... 

"i.i. 

Coumarin      ...... 

gr.  ss. 

Peruvian  Pomade.. 

Lard 

5viij. 

White  wax 

Sij- 

Liquid  extract  of  cinchona 

5SS. 

Otto  of  ^rose  ...... 

iivv. 

Oil  of  lemon 

nxij. 

Lanolin  Pomade. 

Lanolin         ....... 

.^x- 

Cocoa-nut  oil        ...         . 

3J- 

Benzoic  acid          .... 

5S3. 

Essence  of  ra-sjjbcrry   . 

5S3. 

Oil  of  cinnamon .... 

niiv. 

,,      citronella 

"IV  iij. 

„      rose-geranium  .... 

JIIV. 

„       bergamot  ... 

"IV  iij. 

Peruvian  balsam. 

MIX. 
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Apple  Pomade. 

Pomade  basis 
Acetic  ether 
Oil  of  peppermint 
Oil  of  lemon 
Oil-soluble  chlorophyll 
Tincture  of  curcuma , 


jxv. 

•  3J- 
tnxv. 

gr.  viij. 
ni.x. 


Shampoo-Liquids.     G.  H.  Dubelle.     (From  Pharm.  Record.) 


Elite  Shampoo. 

Hungary'  water 

Bay  rum 

Tincture  of  quillaia 

Rosemary-water   . 

Glycerin 

Carbonate  of  ammonia. 

Borax      .... 

Tincture  of  cantharides 


Mix. 


5XVJ. 

3  viij. 
2iv. 
5iv. 

5ij. 
5J- 
5J- 
5i- 


To  the  rosemary-water,  in  which  the  borax  and  carbonate  of 
ammonia  have  been  dissolved,  add  the  rest  of  the  ingredients,  and 
mix  thoroughly  by  agitation.  The  hair  is  moistened  with  the 
liquid,  and  rubbed  vigorously  to  produce  a  copious  lather. 

Salicyline  Shampoo. 

Rosemary-water 3^'^iii- 

Rose-water Jviij. 

Bay  rum 5vj. 

Carbonate  of  ammonia        ....  Jss. 

Carbonate  of  soda 333. 

Salicylic  acid 9ii3S. 

Mix. 

Prepare  and  use  as  the  preceding. 


Mix. 


2'onic  Shampoo. 

Tincture  of  quillaia     .... 

Sx 

Eau  de  Cologne 

3iv. 

Glycerin 

.^iiJ 

Fluid  extract  of  jaborandi  . 

3iv- 

Sulphate  of  quinine     .... 

53s 

Orange-flower  water  enough  to  make 

gxxxij. 

Dissolve  the  quinine  in  the  eau  de  Cologne  and  tincture  of 
quillaia  with  the  aid  of  heat;  then  add  the  remaining  ingredients, 
and  filter  if  necessary. 
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Dental  Preparations. 


(From  Chemist  and  Dru<]ijist.) 
Dental  Tinetiire. 


Tannin   .... 
Extract  of  rose 
Tinctiire  of  orange-peel 
Cochineal  colouring 
Camphor  water  to 
Mix  and  filter  after  an  hour. 


31J- 
3ss. 

3XX. 


This  is  stated  to  be  a  simple  and  effective  preparation  for  spongy 
gums,  etc.  It  is  to  be  used  frequently  when  the  mouth  is  very 
sore,  or  morning  and  evening  as  a  preventive.  A  dessert-spoonful 
in  a  wineglassful  of  warm  water  is  the  quantity  for  use. 


Alkaline  Moiith-irash. 

Soda*  bicarbonatis          .... 

5iss 

Ammonise  carbonatis     .... 

gi--  vj 

Tinct.  myrrhae 

"ixv. 

Aq.  coloniensis 

3"J 

.,     lavandulte 

3.1 

„    destillat.  ad 

.^vj 

Mix  and  filter. 

To  be  used  with  an  equal  bulk  of  warm  water. 

Tooth  and  Gum  Tincture. 

Acid,  boric.     ...... 

Tr.  kramerine 

Aq.  coloniensis 

Tr.  m3^rrh8e 


Mix. 


Court  Dentifrice. 

Precipitated  chalk 
Carmine  . 
Otto  of 'rose    . 
Oil  of  pimento 

.,        cloves  \ 

„       cinnamon     . 

„        lemon  . 
firain  musk    . 


,^xx. 
3XX. 


fiOoz. 
•al. 

,lll. 

ml. 

HIXX. 
Ill  XX. 

i:r.  X. 


Triturate  the  musk  with  the  carmine  and  .\  oz.  of  clialk  for 
five  minutes;  then  add  the  oils  one  by  one  with  about  2 
drachms  of  chalk  along  with  each  oil.  Continue  trituration  for  at 
least  ten  minutes  with  half  the  chalk  ;  add  the  rest,  and  sift  three 
time.s. 
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White-rose  Saponaceous  Dentifrice. 

Powdered  white  Castile  soap         .         .        .     giv. 

„  orris  root jiv. 

Heavj"-  carbonate  of  magnesia 

Precipitated  chalk  . 

Otto  of  rose     .... 


■;ss. 


Triturate  the  otto  with  1  oz.  of  the  chalk  before  adding  the  I'est 
of  the  powders;  then  sift  three  times. 


Foaming  Carbolic  Dentifrice 

Quillaia,  in  coarse  powder     . 

•      Siv. 

Glycerin 

•      Si'J 

Eectified  spirit 

•       5v. 

Macerate  for  four  days,  and  add — 

Carbolic  acid,  in  crystals 

5.i- 

Oil  of  rose-geranium 

.    in.x. 

„     cloves   ..... 

.     itix. 

Otto  of  rose 

.     ni,x 

Oil  of  cinnamon     .... 

tHx 

Tincture  of  rhatany 

•     5iss 

Eose-wat^r 

.  3XXX 

Macerate  for  another  four  days,  and  filter. 

Compound  Charcoal  Dentifrice. 

Cretge  precip 

•   Sviij 

Pulv.  saponis  hispan.  alb. 

•      5ij 

„      OSS.  sepise       .... 

•     3iij 

,,      magnes.  carb.  pond. 

•     Siii 

„      ligni  carbon. 

•    3xij 

Acid,  benzoic.          .... 

•      5iJ- 

„      boric 

3x. 

01.  neroli 

gtt.  xij 

„  caryoph.    ...... 

gtt.  XX 

„  amygd.  amar 

gtt.  vj. 

,,   bergamot 

3J- 

Otto  roste         ...... 

gtt.  vij 

This  is  recommended  as  a  valuable  antiseptic  powder  for  the 
teeth  and  gums. 

Menthol  Dentifrice,    {mp.  de  Pharm.,  1893,  413.) 

The  following  formula  is  recommended: — 
Flowers  of  sulphur 


Magnesium  carbonate 
Menthol    . 
Cochineal  . 
Glycerin  . 


.     25  parts. 
.    25     „ 

1  part. 
•   0-5    „ 
a  sufficient  quantit}-. 
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Gilding-Powder.  J.  C.  Martin.  (From  Chemist  and  Drug- 
gist.)  For  gilding  metals  such  as  copper  and  silver  the  following 
powder  is  stated  to  give  good  results : 


Parts. 

20 

60 

5 

100 


Gold  chloride    . 
Potassium  cyanide  . 
Cream  of  tartar 
Precipitated  chalk   . 

Before  using,  the  powder  is  to  be  mixed  with  100  parts  of  water, 
and  rubbed  upon  the  metal  with  a  pad  of  cotton  wool. 
Baking-Powders.     (From  Chemist  and  Druggist.) 

No.  1. 
Tartaric  acid,  powdered  and  dried  .        .  1  lb. 

Bicarbonate  of  soda,  dried       ...        21  ozs. 

Eice  flour 3  lbs.  2  ozs. 

Mix. 

No.  2. 

Cream  of  tartar 2  lbs. 

Bicarbonate  of  soda 1  lb. 

Wheaten  starch 1   „ 

Mix. 
One  teaspoonful  of  either  to  1  lb.  of  flour. 

Flash  Powder.  {Ayner.  Drugg.  and  Pharm.  Record,  from  E.  Die- 
ter ich's  New  Pharm.  Man.)  Flash  powders  serve  for  theatrical 
purposes,  and  are  also  particularly  valuable  as  a  source  of  light 
for  instantaneous  photography.  Since  the  mixtures  explode  on 
concussion,  the  materials  should  be  mixed  immediately  before  being 
used,  by  means  of  a  piece  of  card  or  paper.  Small  capsules  can 
also  be  made  of  from  one-half  to  two  grammes  (7  to  30  grains) 
capacity,  paper  saturated  with  nitrate  of  soda  or  potash  being  used 
as  an  envelope  for  the  capsule  or  cartridge.  When  this  is  done, 
it  is  only  necessary  to  apply  a  match  to  the  exterior  of  the  cart- 
ridge to  set  it  off. 

The  two  following  formulae  are  stated  to  yield  very  satisfactory 
preparations :  — 

Grammes. 
(rt)  Potassium  permanganate  in 
number  50  powder   . 
Magnesium,      number      30 
powder      .... 
(6)  Aluminium   in   number  30 
powder 
Antimony       sulphide 
number  30  powder    . 
Potassium       chlorate 
number  20  powder    . 


40 


(617  grains). 
(926  grains). 
(462  grains). 
(232  grains). 
65  (1,080 grains). 


60 


30 


15 
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Brown  Floor-Stain.     (From  Chemist  and  Druggist.) 


Glue 

1  lb. 

Water 

1  gallon. 

Bichromate  of  potash  . 

^  oz. 

Water-soluble  aniline  brown 

•            .         n    n 

Soften  the  glue  in  the  water,  and  dissolve  by  the  aid  of  heat. 
Dissolve  the  other  ingredients  in  h  pint  of  water,  and  add  this 
to  the  glue  solution.     Apply  hot,  and  when  dry,  varnish. 

Varnishes.     {Amer,  Drugg.  and  Pharrn.  Record.) 


Celluloid  Varnish. 

Pyroxylin  (soluble  gun  cotton) 

Ether  

Alcohol,  95  per  cent. 

Camphor 


Fai- 


ls by  weight. 

5 

47 

45 

3 


Pour  the  ether  over  the  pyroxylin,  add  the  alcohol,  and  finally 
the  camphor. 

This  varnish  may  be  coloured  by  the  addition  of  anilines.  It  is 
particularly  adapted  for  covering  paper  labels. 

Russian  Furniture  Varnish. 


Parts  by  weight. 

Shellac 

.   200 

Rosin 

.     13 

Absolute  alcohol 

.   500 

Turpentine         .... 

.     40 

Powdered  talc    .... 

.     30 

Warm  the  shellac  and  rosin,  add  the  absolute  alcohol,  and 
finally  the  turpentine  and  talc.  Shake  for  several  minutes  vigor- 
ously, and  allow  to  stand  in  a  cool  place.  After  eight  days  pass 
through  a  filter  which  has  been  previously  wetted  with  alcohol. 

Leather  Varnishes.    {American  Druggist,  June  28th,  1894.) 

Yelloio. 

Parts. 

Shellac,  light 50 

Sandarac 50 

Mastic 50 

Larch  turpentine 20 

Castor  oil 5 

Oxalic  acid 5 

Alcohol      ....  sufficient  to  make  1,000 

Dissolve  the  solid  in  825  parts  of  alcohol  by  maceration,  filter 
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and  add  sufficient  90  per  cent,  alcohol  to  bring  the  whole  up  to 
1,000  parts  by  weight. 

Yellow  leather  varnish  is  useful  for  painting  yellow  leather 
harness  and  tittiugs.  If  the  harness  has  been  used,  it  should  be 
cleaned  with  benzin  before  the  dressing  is  applied  ;  the  oxalic 
acid  intensifies  the  yellow  colour.  By  vigorous  rubbing  a  polish 
is  obtained. 

Red  Russia-Leather  Varnish. 


Parts 

Sandarac  

.     100 

Mastic 

.       50 

Larcli  turpentine 

20 

Elenic  (soft)      . 

5 

Castor  oil  . 

5 

Birch  tar  oil 

.       10 

Fuchsin     . 

5 

Alcohol,  !*0  per  cent 

,  sufficient  to  i 

uake 

.  1,000 

Dissolve  the  gums  and  the  castor  oil  in  8*50  parts  of  alcohol  by 
maceration,  and  then  add  the  birch  oil  and  the  fuchsin,  and 
finally  sufficient  alcohol  to  make  1,000  parts. 

The  above  may  be  applied  to  yellow  leather  which  has  pre- 
viously been  deprived  of  grease  by  means  of  benzin,  with  a  view 
to  imitating  Russia-leather. 


JJead  Black  Leather  ]'ar)}ish. 


Parts 

Shellac,  brown 

.     200 

Soap  shavings  . 

.      40 

Larch  turpentine 

20 

Yellow  -wax 

20 

Nigrosin,  soluble  in 

ale 

)h.)l    . 

10 

Lampblack 

.       10 

Alcohol,  H5  per  cent. 

,  su 

Hie  lent  to  make 

.  1,U0() 

Dissolve  the  soap,  wax  and  rosin  in  80<J  parts  of  alcohol  by 
maceration  at  70^  C,  add  the  nigrosin  to  the  hot  solution,  allow  to 
cool,  and  strain  through  gauze.  Rub  the  lampblack  u}>  well  with 
a  small  quantity  of  the  solution,  and  then  add  this  to  the  whole. 
Finally  add  sufficient  alcohol  to  make  up  to  1,0<A)  parts. 


BIBLIOGRAPHY. 

COMPRISING    TITLES    OF    BOOKS,    PAMPHLETS,    ETC., 

ON  CHEMISTRY,    BOTANY,    MATERIA    MEDICA, 

PHARMACY,    AND    ALLIED    SUBJECTS, 

Published  between  July  1st,  1893,  and  June  30th,  1894. 


PART    IV. 
BIBLIOGRAPHY. 


CHEMISTRY. 

Inorganic  Chemistry  for  Beginners.  By  Sir  Henry  Roscoe,  F.R.S., 
D.C.L.,  LL.D.,  etc.,  assisted  by  Joseph  Lunt,  B.Sc,  F.C.S. 
London :  Macmillan  &  Co.  1893.  Small  8vo,  pp.  245,  with 
108  Illustrations  in  the  Text, 

Grundzilge  tier  theoretischen  Chemie.  Von  Lothar  Meyer.  2.  Aufl. 
gr.  8°.  (xii.  206  S.  mit  2  lithogr.  Taf.).  Leipzig  :  Breitkopf  &  Hartel. 

Foundations  of  the  Molecular  Theory :  comprising  Papers  and 
Extracts  by  John  Dalton,  Joseph  Louis  Gay-Lussac,  and  Amadeo 
Avogadro  (1808-1811).  Edinburgh  :  W.  F.  Clay.  London  : 
Simpkin,  Marshall  &  Co.,  Ltd.     1893. 

Essays  in  Historical  Chemistry.  By  Prof.  T.  E.  Thorpe,  Ph.D., 
D.Sc,  F.R.S.    London  and  New  York  :  Macmillan  &  Co. 

The  Alchemical  Essence  and  the  Che^nical  Element.  An  Episode  in 
the  Quest  of  the  Unchanging.  By  M.  M.  Pattison  Muir. 
London  and  New  York :  Longmans,  Green  &  Co.     8vo,  pp.  94. 

£>er  Monismus  der  Chemischen  Elemente.  By  Dr.  Edouard  Meusel^ 
Liegnitz:  Scholz.     1893. 

Die  Chemie  und  das  Problem  von  der  Materie.  Rede  von  Johs. 
Wi.'^licenus.    Leipzig  :  A.  Edelmann.     gr.  4°.,  27  S. 

Lecture  Notes  on  Theoretical  Chemistry.  By  Ferdinand  G.  Wiech- 
mann,  Ph.D.  New  York:  John  Wiley  &  Sons.  1893.  Pp. 
xiv.-225.     12mo. 

Law  and  Theory  in  Chemistry :  a  Companion  Book  for  Students. 
By  Douglas  Carnegie,  M.A.  London  and  New  York  :  Longmans, 
Green  &  Co.     1894.     Pp.  i.-xiii.,  1  to  222. 

251 


252  YEAR-BOOK    OF    PHAUAIACY. 

Essai  lie  Chimie  Synthetique.  Par  F.  C.  Darlet.  Paris  :  Chamuel 
&  Co.     1894. 

Organic  Chemistry.  Bj-  TT'.  //,  Perkin,  jun.,  and  F.  S.  Kipj)ing. 
Part  I.     Cr.  8vo,  pp.  B02.     London  :  Chambers. 

Handbuch  iter  uryaiiisc/wn  Chemie.  Von  rrof.  Dr.  F.  Bcilstein. 
Dritte  Auflage.  1  Bd.  Hamburg  :  L.  Voss.  Lex.  8'.,  xlii. 
158G  S. 

Kiirzi'.s  Lehrhitdi  der  organ /.schen  Chemie.  Von  Prof.  Dr.  A. 
Bernthsen.  4.  AuHage  bearbeitet  unter  Mitwirkung  von  Dr.  KiL 
Buchner.     Braunschweig  :  F.  Vieweg  &  Sohn.     8°.,  xvi.  558  S. 

Lehrbuch  der  organischen  Chemie.  Von  Prof.  V.  Meyer  und  Prof. 
P.  Jacohson.  1  Bd.  Allgemeiner  Tlieil.  Verbindungen  der 
Fettreihe.  2.  Hiilfte.  2.  Abtheil.  gr.  8°.,  xx.  und  S.  577-1128. 
m.  1  Tab.     Leipzig  :  Veit  &  Co. 

Einfilhrnng  in  die  organische  Chemie.  Ein  Repetitoriuni  von  Dr. 
Oscar  Haenle.  Berlin  :  Verlag  von  S.  Karger.  1894.  Ill 
Seiten. 

An  Introduction  to  the  Organic  Compounds  of  Every  Day  Life. 
By  Julius  T.  Willard,  Assistant  Professor  of  Chemistry,  Kansas 
State,  Agricultural  College,  Manhattan,  Kansas.     1894, 

Chemistry  for  All.  By  II''.  Jerome  Harrison,  F.G.S.,  and  Robert 
J.  Bailey.     London  :  Blackie  &  Son,  Lim.     Pp.  i.-iv.,  1  to  150. 

Traite  de  Chimie  inedicale  et  pharmaceutique.  Par  le  Prof. 
Dr.  R.  Huguet.     Paris  :  Chez  MM.  Baudry  et  Cie. 

Les  Produits  Chimiques  emj/!oyes  en  medecine,  serie  grasse  et 
.serie  aroviatique.  Antiseptiques.  Hypnotiques.  Analgesiques. 
Chimie  analytique  et  fabrication  industrielle.  Par  A.  Trillat. 
Introduction  par  /'.  Schiitzenberger.  Paris  :  J.  B.  Bailliei-e  et 
fils.     1  vol.  in-K!  de  415  pages  avec  07  figures. 

Kurzes  Pepttiforiinn  der  phai'viaceuti.schen  Chemie.  (Zugleich  als 
Kommentar  zu  den  chem.  und  pharm.  Priiparaten  der  Pharm. 
Germ.  Ed.  IIL  und  Pliarm.  Austr.  Ed.  VII.)  III.  Th. :  Pharma- 
ceutisclie  Priijiarato.  Wien  :  M.  Breitenstein.  8°.,  IV.,  1.52  und 
xxiii.  S.  mit  1  Tab. 

Elektrochcmif.  Hire  Geschichte  und  Lolnc.  ^'on  Prof.  Dr.  With 
Osfnald.  Mit  zahlreichen  Abbildungen.  (In  S-10  lifgn.)  I. 
Lfg.,  gr.  8°.,  S.  1-80.     Leipzig  :  Veit  &  Co. 


BIBLIOGRAPHY.  253 

A  Text-Book  of  the  riiysiolocjical  Chemistry  of  the.  Aauaai  Body; 
including  an  account  of  the  Clieniical  Changes  occurring  in 
Disease.  Vol.  II.  The  Physiological  Chemistrj'  of  Digestion. 
By  Arthur  Gamgee,  M.D.,  F.K.S.  With  two  chromo-litho- 
graphic  charts  by  Spillon  &  Wilkinson.  London  :  Macmillan 
&  Co.     8vo,  pp.  i.-xx.,  1  to  528. 

The  Essentials  of  Chemical  Physiology  for  the  Use  of  Students. 
By  W.  D.  Halliburton,  M.D.,  F.Ii.S.  Loudon  :  Longmans,  Green 
&  Co.     Illustrated.     Pp.  i.-xi.,  1  to  16G. 

ITie  Physiology  of  the  Carbohydrates.  By  F.  W.  Pary,  M.D.,  LL  D., 
F.Ii.S.     London  :  J.  &  A.  Churchill.     Pp.  i.-x.,  I  to  280. 

A  Guide  to  the  Examination  of  the  Urine.  By  J.  Wickham  Legy, 
F.R.C.P.  Seventh  Edition.  Edited  and  Revised  by  H.  Leiois 
Jones,  M.A.,  M.D.,  F.R.C.P.  London  :  H.  K.  Lewis.  Fcap.  8vo. 
pp.  i.-ix.,  1  to  139. 

Kurze  Anleitung  zur  Analyse  des  menschlichen  Hams,  bearbeitet 
nach  Prof.  E.  Schmidt,  G.  Bizzozero,  G.  Neubauer,  und  Jul. 
Vogel  von  Provis  C.  v.  Itudakow.  Riga  :  H.  Heeda  in  Komm. 
gr.  8\,  20  S.  mit  1  Taf. 

Pratique  de  VAnalyse  des  Urines.  Analyse  chimique  par  //, 
Boulicaud.  Analyse  microscopique  (avec  figures)  par  le  Dr. 
Armand  Suis.     Toulouse  :  Imprimerie  Vialelle  et  Cie. 

Die  Harnuntersuchungen  und  ihre  diagnostische  Verwerthung.  Von 
Dr.  B.  Schiirmayer.  Mit  vier  lithogi-aphirten  Tafeln.  Verlag  von 
J.  F.  Bergmann,  Wiesbaden,  189.3. 

An  Outline  of  Qualitative  Analysis.  By  Prof  J.  A.  Miller.  A.^f., 
Ph.D.  New  York  and  London  :  The  Scientific  Publishing  Co. 
1894.    8vo,  pp.  58. 

Kurze  Anleitung  zur  qualitativen  Analyse.  Zum  Gebrauche  beim 
Unterricht  in  chemischen  Laboratorien.  Bearbeitet  von  Prof. 
Dr.  Ludiviy  Medicus.  Sechste  und  siebente  Auflage  :  Tubingen  : 
Verlag  der  H.  Laupp'schen  Buchhandlung.  1894.  viii.,  147  S. 
mit  Fig. 

Traite  de  Chimie  Analytique  Minerale,  Qualitative  et  Quantitatire. 
Par  le  Prof.  L,  L.  de  Koninck,  D.Sc.  Liege  :  Mierstrasz.  1894. 
Svo,  pp.  10G4. 

.4  System  of  Instruction  in  Qualitative  Chemical  Analysis.  By 
Arthur  H.  Elliott,  Ph.D.,  Professor  of   Chemistry   and   Phj-sics 


264  YEAK-BOOK    OF    PHARMACY. 

in  the  College   of  Pharmacy  of  the  City  of  New  York.     Second 
Edition.     Published  by  the  author.     1894.     8vo,  pp.  120. 

The  Laboratory  Guide :  A  Manual  of  Practical  Chemistry  for  Col- 
leges and  Schools.  Specially  arranged  for  Agricultural  Students. 
By  Prof.  Arthxir  Henry  Church,  M.A.,  F.R.S.  Seventh  Edition, 
Revised.  London  :  Gurney  &  Jackson  (Successors  to  Van  Voorst). 
1894.     Small  8vo,  pp.  292. 

Quantitative  Chemical  Analysis.  Adapted  for  Use  in  the  Labora- 
tories of  Colleges  and  Schools.  Bj'  Frank  Clowes,  D.Sc.  F.I.C.. 
and  J.  B.  Coleman,  F.I.C.  Second  Edition.  London  :  J.  &  A. 
Churchill.     Small  Svo,  pp.  472. 

Chemische  Reagentien  und  Reahtionen.  Ein  Hilfs-  und  Nachschlage- 
buch  ftir  Apotheker  und  Chemiker  bei  anal3-tischen  Arbeiten. 
Von  Dr.  C.  Dininenberger,  Zlirich  :  Artist.  Institut  von  Orell 
Flissli.    1894.     gr.  8°.,  35  S. 

Reactions.  A  Selection  of  Organic  Chemical  Preparations,  important 
to  Pharmacy  in  regard  to  their  Behaviour  to  commonl.v  used  Re- 
agents. By  F.  A.  Ftiickiger,  Ph.D.,  M.D.  Ti-anslated,  revised 
and  enlarged  by  J.  B.  Nagelvoort.  Detroit,  Mich. :  George  S. 
Davis.     Svo,  pp.  154. 

Arheitsmethoden  fiir  organisch-chemisclie  Laboraiorien.  Ein  Hand- 
buch  fiir  Chemiker,  Mediziner  und  Pharmaceuten.  Von  Dr. 
Lassar-Cohn.  2.  Auflage  :  Hamburg  :  L.  Voss.  gr.  8'.,  x.,  526  S. 
mit  42  Fig. 

Qualitative  Analytical  Tables.  By  Frederick  Davis,  B.Sc.  London  : 
John  Gower.     Pp.  22. 

Tableaux  analytiques  en  usage  aux  laboratoires  des  travaux  pra- 
tiques de  chimie  et  de  pharmacie  de  Bordeaux.  Par  L.  Barthe. 
Bordeaux  :  E.  Feret. 

A  Manual'  of  Practical  Assaying.  By  H.  van  F.  Funnan,  E.M. 
First  Edition.     New  York  :  John  Wiley  &  Sons.     1893. 

A  Course  of  Practical  Chemistry  and  Qualitative  Chemical  Analysis. 
By  the  late  W.  G.  Valentin,  F.C.S.  Edited  and  Revised  by  W. 
R.  Ilodgkinson,  Ph.D.,  F.R.S.K,  F.C.S.,  etc.  Eighth  Edition. 
London  :  J.  &  A.  Churchill.     1893. 

Laboratory  Teaching,  or  I'rogressive  Exercises  in  Practical 
Chemistry.  By  Charles  Loudon  Bloxam.  Edited  by  A.  G. 
Bloxam.  Sixth  Edition.  London  :  J.  &  A.  Churchill.  1893. 
Small  8vo,  pp.  324. 


BIBLIOGRAPHY.  255 

Grunib'iss  der  Phannaceutischen  Maassanalyse.  Mit  Beriicksichti- 
gung  einiger  liandelschemischen  i;nd  hygienischen  Analysen. 
Von  Prof.  Dr.  Ewald  Geissler.  Zo-eite  verbesserte  und  vermehrte 
Auflage.  Mit  37  in  den  Text  gedruckten  Holzschnitten.  Berlin  : 
Verlag  von  Julius  Springer.     1894. 

LeJirbuch  der  Maassanalytischen  Methoden  des  Deutschen  Arznei- 
hitches.  Zum  Gebrauche  der  Eleven  der  Pharmacie.  Von  Dr.  F. 
Prollius.     Gottingen  :  Vandenhoek  und  Euprecht.     1894. 

Anleitung  zu  Maassanalytischen  Arheiten  im  Fabrik-Lahoratorium. 
Von  Dr.  Alex.  Spraul.  Stuttgart  :  F.  Enke.  gr.  8'.,  viii.  und 
67  Seiten  mit  26  Holzsohn. 

Traite  d^analy.se  chimique,  micrographiqiie  et  micrhloologique  des 
Eaux  ])otables.  Par  A.  J.  Zune.  Paris  :  0.  Doin.  1  vol.  in-8°. 
de  380  pages,  avec  407  figures  dans  le  texte  et  2  planches  hors 
texte,  comprenant  96  figures  coloriees. 

A  Manual  of  Microchemical  Analysis.  B3'  Prof.H.Behrens.  With 
an  Introductory  Chapter  by  Prof.  J.  W.  Jndd,  F.R.S.  With 
84  Illustrations,  drawn  by  the  Author.  London  and  New 
York  :  Macraillan  &  Co.      1894.     Small  8vo,  pp.  24G. 

Noiiveaux  modes  d^essai  et  de  dosage  dii  sidfate  de  quinine  en  presence 
des  autres  sulfates  d'alcaloides  du  quinquina.  Par  M.  L.  Barthe. 
Bordeaux  :  Imp.  G.  Gounouilhou. 

The  Quantitative  Determination  of  Arsenic  in  Wall-papers  by  the 
Berzelius-Marsh  Process.  On  the  Formation  of  Volatile  Com- 
pounds of  Arsenic  from  Arsenical  Wall-j)ape.rs.  On  Chronic 
Arsenical  Poisoning  from  Wall-papers  and  Fabrics.  By  Charles 
R.  Sanger.  Reprinted  from  the  "  Proceedings  of  the  American 
Academy  of  Arts  and  Sciences."     Vols.  XXVI.  and  XXIX. 

Die  Untersuchung  des  Wassers-  Ein  Leitfaden  zum  Gebrauch  im 
Laboratorium  fiir  Aerzte,  Apotheker  und  Studirende.  Von  Dr.  W. 
Ohlmilller.  Mit  74  Textabbildungen  und  einer  Lichtdrucktafel. 
Berlin  :  Verlag  von  Julius  Springei*.     1894. 

Anleitung  zur  chemischen  Untersuchung  des  Was.sers  auf  seine 
Brauchbarkeit  flir  den  menschlichen  Genuss,  zu  gewerblichen 
Zwecken  u.s.w.  Von  Dr.  0.  Linde.  Peitz:  Selbstverlag  des 
Verfassers.     1893. 

Analysis  of  Milk  and  Milk  Products.  B3-  //.  Leffmann,  M.D.,  Ph.D., 
and  W.  Beam.  M.D.  Philadelphia:  Blakiston,  Son  &  Co.  1893. 
8vo,  pp.  89. 


256  YEAK-BOOK    OF    PHAKMACY. 

Die  Analyse  der  Wehie,  Vernchm'tticeine,  Siissiceine,  Schaumivehtc, 
Obstu-eine  unci  Beerenohsticeine.  Leirfaden  zur  Beiirtlieilung  unci 
Begutachtung  von  "Weinen,  weinhaltigen  uud  weinilhnlichen 
Getrilnken  bearbeitet  von  If.  A.  Blilchev.  Mit  IB  Holzschnitten 
im  Text.     Verlag  von  Max  Brunnemann,  Cassel.     1894. 

Analyse  des  matU-res  alhnentaives  et  recherche  de  leurs  falsi ficatiuns  ; 
par  MM.  Th.  Girard,  chef  du  laboratoire  municipal,  et  A.  Dupre, 
sous-chef  du  laboratoire  municipal,  avec  la  collaboration  de  MM, 
F.  Bordas,  Sanglie-Ferriere,  J.  de  Brevans,  A.  Saylier,  Ladan 
Bockairy,  Truchon,  V.  Genin,  L.  liohin  et  P.  Girard. — Ch. 
Dunod  et  P.  Vicq,  editeurs,  49,  quai  des  Grands-Augustins.   1894. 

Die  Nahrunys- iind  Genussmittel,  ihr  Kdhrirerth,  ihre  Feliler  iind 
Vej'fdlschunyen,  gemeinfasslich  dargestellt  von  Dr.H.  F.  Wagner. 
Kassel :  M.  Brunnemann.     Mit  2  farb.  Taf.  12\  xii.  and  96  S. 

Bibliofhek  fiir  Kahriinysinittelcheniiker,  unter  Forderung  von  Prof. 
Dr.  Geissler.Dresden,  Prof.  E.  Jfanatisek,  Wien,  l^rof  Dr.  Mediciis, 
Wurzburg,  Geheirarath  Dr.  K.  Thiel,  Darmstadt  und  unter  Mit- 
wirkung  von  Dr.  ]\[ayrhofer,}sl?imz,  Dr.  Carl  Midler, 'B&vWw,  Dr. 
H.  imfger,  Wurzburg,  Dr.  E.  Wernicke,  Berlin.  Dr.  A.  Wiirz- 
bitrg,  Berlin  :  herausgegeben  \on  Dr.  Jidius  Ej>hraim.  Leipzig: 
Johann  Ambrosius  Barth.   1894. 

Dictionnaire  des  alterations  et  falsifications  des  substances  alimen- 
taires,  mkdicamenteuses  et  commerciales  de  Chevalier  et  Baiidri- 
mont.  Septieme  edition  par  le  Dr.  lUret.  Paris :  (^hez  MM. 
Asselin  etHouzeau. 

Die  Utitersuchung  conl^ahrungsmittelnfienussmitteln  und  Gebrauchs- 
gegenstdnden.  Praktisches  Handbuch  fvir  Cliemiker,  Medizinal- 
beamte,  Pharmaceuten,  Verwaltungs-  uud  Justizbeh()rden  u.s.w. 
Von  Gnstav  Rujtj).  Mit  115  in  den  Text  gedruckton  Abbildungen. 
Heidelberg.     Carl  AVinter's  Universitiitsbuchhandlung.    1894. 

Forschnngs-Berichte  Hber  Lebensniiitel  loid  ihre  Beziehungen  zur 
llggieue,  rd)er  forense  Chemie  und  Pliarmakognosie.  Unter  Mit- 
wirkung  liervorragender  Fachgenossen  lierausgegeben  von  Prof. 
Emmerich,  Prof  Goebel,  ITofrnth  Prof  Dr.  Ililger,  Priv.-Doz. 
/)/•.  Pfeiffer  und  Dr.  N.  Sendtner  in  Miinchon.  Vorlag  von  Dr. 
E.  AVolfi;  Miinchen. 

Furzes  Lehrbnch  der  chonischen  Terhnologie.  Zum  Gobrauche  bei 
Vorlosungen  auf  Hoclischulon  und  zum  Selbststudium  fiir  Chcmi- 
ker.  Von  I'rof.  Dr.  Ludw.  Mrdiois.  Tilbingon  :  H.  Laupp.  T. 
Lfg.  gr.  8".  IV.  und  S.  l-2r)(;,  mit  Abltildungon. 


BIBLIOGRAPHY.  257 

Technisch-chemisches  Jahrbuch  1893.  Ein  Bericht  uberdie  Fortscliritte 
auf  dem  Gebiete  der  chem.  Technologie.  Yon  Dr.  Bud.  Bieder- 
mann.  15  Jalirgang,  gr.  8.  x.  620  S.  mit  240  Illustr.  Berlin  :  C. 
Hej'mann's  Verlag. 

Handbueh  der  orgaaisch-technischen  Chemie  zum  Gebrauche  von 
Fabrikanten,  Chemikern  und  alien  in  der  chemischen  Industrie 
Beschaftigten,  von  Dr.  Samuel  P.  Sadtler,  Professor  an  der 
Universitat  Philadelphia.  Deutsche,  autorisirte  Ausgabe,  bear- 
beitet  von  Dr.  Julius  Ephraim.  I.  Abtheilung,  mit  113  Abbil- 
dungen. 

Chemisch-technisches  Repertorium.  Uebersichtlich  geordnete  Mittheil- 
ungender  neuesten  Erfindungen,  Fortschritte  und  Verbesserungen 
axif  dem  Gebiete  der  technischen  und  industriellen  Chemie  mit 
Hinweis  auf  Maschinen,  Apparate  und  Litteratur.  Herausgegeben 
von  Dr.  Emit  Jacobsen.  1893.  Erstes  Halbjahr,  zweite  Halfte. 
Mit  in  den  Text  gedruckten  Illustrationen.  R.  Gaertner's  Verlags- 
buchhandlung.     Berlin.     1894, 

Engineering  Chemistry :  A  Practical  Treatise  for  the  Use  of  Analyti- 
cal Chemists,  Engineers,  Ironmasters,  and  others.  By  H.  Joshua 
Phillips,  F.I.C.,  F.C.S.  Second  Edition.  London :  Crosb}^  Lock- 
wood  &  Son.     1894. 

Dictionnaire  de  Chimie  industrielle.  Par  A.  M.  Villon.  Paris  :  Chez 
M.  Bernard  Tignol. 

Precis  de  Chimie  industrielle.  Par  le  Prof.  P.  Guichard.  Paris: 
Chez  MM.  J.  B.  Bailliere  et  fils.  Un  volume  in-18  jesus  de  422 
pages,  avec  68  figures. 

Ozone:  its  Commercial  Production;  its  Applications.  By  Emile 
Andreoli.    London  :  H.  Alabaster,  Gatehouse  &  Co. 

The  Chemistry  of  Fire.  By  Pattison  Muir,  M.A.  London  :  Methuen 
&  Co.     1893.     Crown  8vo,  pp.  163. 

llie  Manufacture  of  Alkalies  and  Acids.  By  Watson  Smith,  F.I.C., 
F.C.S.     London. 

Die  Alkalien.  Darstellung  der  Fabrikation  der  gebrauchlichsten  Kali- 
und  Natron  -  Verbindungen,  von  Dr.  S.  Pick.  Zweite  verbesserte 
Auflage.     Wien  :  A.  Hartleben's  Verlag.    398  Seiten. 

Alembic  Club  Peprints,  No.  6.  The  Decomposition  of  the  Fixed 
Alkalies  and  Alkaline  Earths.  By  Humphrey  Davy  (1807-1808). 
Edinburgh  :  W.  F.  Cla}-.  London  :  Simpkin,  Marshall  &  Co.,  Lim. 
1894. 

S 


258  YEAR-BOOK    OF    PHAKMACY. 

DarstellinKj  voa  Chlor-  xincl  Salzsaiire,  unabhangig  von  der  Leblaac — 
Soda  Industrie.  Eine  Zusammenstellnng  der  in  Vorschlag  ge- 
brachten  Verfahren.  Von  M.  Caro.  Mit  33  Abbildungen., 
E.  Oppenheim.     1893. 

L"  Cuivre.     Par  Paid  Weiss.     Paris  :  J.  B.  Bailliere  et  fils. 

CAUnninium,  le  Manganese,  le  Baryam.  le  Strontium,  le  Calcium,  et 
le  Magnesium.  Par  Adolphe  Lejeal.  Paris:  J.  B.  Bailliere  et 
fils.     1891. 

Sur  VEtherification  de  VArlde  Fluorhydrique.  These  par  Maurice 
Meslans.     Paris :  George  Carre.     1893. 

Acides  organiques :  historiqvie,  Proprietes  chimiques  et  physiques, 
Extraction,  Action  physiologique,  Effets  therapeutiques.  Toxico- 
logie,  Observations,  Usages  en  medecine,  Formules,  etc.  Par  B. 
Dupuy.     Paris  et  Bruxelles:  Librairie  des  Sciences  pratiques. 

Formulaire  des  Alcaloides  et  des  Glucosides.  Par  //.  Bocquillon- 
Limousiu.  Introduction  par  le  Prof.  Dr.  Haycm.  Paris :  J.  B. 
Bailliere  et  fils.     1  vol.  in-18  de  313  pages. 

The  Tannins.  By  Henry  Trimble,  Ph.M.  Vol.  11.  The  Tannins  of 
Oak  Bark,  Mangrove,  Canaigre,  Chestnut.  Philadelphia:  J.  B. 
Lippincott  Company.    Pp.  172. 

Systematic  Survey  of  the  Organic  Colouring  Matters.  By  Drs.  C. 
Schultz  and  J.  Julius.  Translated  and  Edited  with  Extensive 
Additions  by  Arthur  G.  Green,  F.I.C.,  F.C.S.  London  and  New 
York :  Macmillan  &  Co.     1894.    205  pp. 

Action  des  aldehydes  szir  les  Phenol  Polyralents.  Acetals  Aromatiques. 
These  pnv  Henri  Eugene  Causse.  Paris  :  Gauthier-Villars  et  fils. 
1893. 

I'eber  die  Finn-ivkung  von  aromatischen  Scnfolon  auf  PhenoU'ither 
bei  Gegenwart  von  Aluminiumchlorid.  Di-ssertation  von  Dr. 
Willy  Tetzlaff.    Heidelberg.     1894. 

Ilandbuch  der  Stickstoffhaltigen  Ortho-condensations  producte.  Von 
Dr.  O.  Kilhling.  Berlin  :  R.  Oppenheim  (Gustav  Schmidt).  1893. 
8vo,  pp.  028. 

Animal  and  Vegetable  Fixed  Oils,  Fats,  Butters,  and  1  raxes  ;  Their 
Proportions  and  Properties,  and  the  Manufacture  therefrom  of 
Candles,  Soap,  and  otlior  Products.  By  C.  li.  Alder  Wright.  D.Sc, 
F.li.S.  With  144  Illustrations.  I^ndon  :  C.  (Jrillin  «lt  Co., 
Limited.     18!»4.     8vo,  p|).  670. 


BIBLIOGRAPHY.  259 

JoJinstoiVs  Elements  of  Agricultural  Chemistry.  From  the  Edition  of 
Sir  Charles  A.  Cameron,  M.D.  Revised  and  in  great  part  Re- 
written by  C.  M.  Aitkin,  B.Se..  F.Ii.S.E.  Seventeenth  Edition. 
Edinburgh  and  London  :  W.  Blackwood  &  Sons.     1894. 

Practical  Agricultural  Chemistry  for  Elementary  Students.  B3'  J.  B. 
Coleman,  A.Ii.C.Sc,  F.I.C.,  and  F.  T.  Addyman,  B.Sc,  F.I.C. 
London  and  New  York :  Longmans.     1893.     Small  8vo,  pp.  88. 

Manures  and  the  Principles  of  Manuring.  By  C.  M.Aitkin,  B.Sc., 
F.R.S.E.  Edinburgh  and  London  :  W.  Blackwood  &  Sons.  1894. 
Small  8vo,  pp.  592. 

Agricultural  Analysis :  A  Manual  of  Quantitative  Analj^sis  for 
Students  of  Agriculture.  By  Frank  T.  Addyman,  B.Sc,  F.I.C. 
London  :     Longmans,  Green  &  Co.     1893.     Small  8vo,  pp.  200. 

Princijyles  and  Practice  of  Agricultural  Analysis.  A  Manual  for  the 
Examination  of  Soils,  Fertilisers,  and  Agricultural  Products. 
For  the  use  of  Analysts,  Teachers  and  Students  of  Agricultural 
Chemistry.  By  Harvey  W.  Wiley,  Chemist  to  the  U.S.  Depart- 
ment of  Agriculture.     No.  1.     Easton  :  Chemical  Publishing  Co. 

A  Select  Bibliography  of  Chemistry,  1492-1892.  By  Henry  Carriny- 
ton  Bolton.  Washington  :  The  Smithsonian  Institute.  1893.  8vo, 
pp.  1212. 

Chemiker-Kalender,  1894.  Ein  Hilfsbuch  fur  Chemiker,  Physiker, 
Mineralogen,  Industrielle  Pharmaceuten,  Hilttenmanner  u.s.w. 
Von  Dr.  Rudolph  Biedermann.  Fiinfzehnter  Jahrgang.  Mit 
einer  Beilage.     Verlag  von  .Julius  Springer,  Berlin,  1894. 


MATERIA  MEDICA   AND   PHARMACY. 

A  Practical  Treatise  on  Materia  Medica  and  Therapeutics,  with 
Especial  Reference  to  the  Clinical  Application  of  Drugs.  By 
Prof.  John  V.  Shoemaker,  A.M.,  M.D.  Second  Edition.  Revised. 
In  two  roj-al  octavo  volumes.  Vol.  I.,  353  pages;  devoted  to 
Pharmacy,  General  Pharmacology  and  Therapeutics,  and  Remedial 
Agents  not  Properly  Classed  with  Drugs.  Vol.  II.,  680  pages  : 
An  Independent  Volume  upon  Drugs.  Philadelphia :  The  F.  A. 
Davis  Company. 

Materia  Medica,  Pharmacology,  and  Therapeutics — Inorganic  Sub- 
stances. By  Charles  D.  F.  Phillips,  M.D.,  LL.D.,  F.R.S.E. 
London  :  J.  &  A.  Churchill.     Pp.  i.-xiv.,  1  to  898. 


260 


YEAR-BOOK    OF    PHARMACY. 


A  Table  of  Organic  Materia  Medica ;  comprising  an  Abbreviated 
Description  of  the  Animal  and  Vegetable  Substances  of  the  British 
Pharmacopoeia,  1885,  and  its  Additions,  1890;  also  of  manj"  non- 
official  drugs  in  common  use.  Bj-  George  Stirling.  Second 
Edition.     London  :  John  Gower.     Pp.  44. 

Matiere  medicale.  Etude  des  p/a»^e.s-  des  colonies  francaises. 
Deuxieme  partie :  Plantes  alexiteres  des  colonies  f  ran9aises  de 
I'Asie  et  de  I'Afrique.  Tav  M.  IT.  Bocgiiillon-Limousin.  Paris: 
A.  Hennujer. 

Gruiulriss  der  Pharmakognosie.  Von  F.  A.  FlUckiger.  Zweite,  mit 
Beriicksichtigung  technisch  wichtiger  Pflanzen  bearbeitete  Auf- 
lage.     E.  Gartner's  Verlagsbuchhaudlung.     Berlin,  1894. 

Kurzes  Re})etitorium  der  Pharmakognosie.  Mit  gleiclimassiger 
Beriicksichtigung  der  deutschen  und  osterreichischen  Pharma- 
kopoe.  Bearbeitet  nach  den  Werken  von  Berg,  Fliickiger,  Hager, 
Hartwig,  Marme,  MoUer,  Schlickum,  Vogl  u.  A.  A'erlag  von  M. 
Breitenstein,  Leipzig  und  Wien. 

Pharmacograpliia  Indica.  Part  VI.  By  William  Dymock,  C.  J.  H. 
Warden,  and  David  Hooper.  Bombay- :  Education  Society's  Press, 
Byculla. 

Anatomischer  Atlas  der  Pharmacognosie  xtnd  Nahrungsmittelkunde. 
Von  Dr.  A,  Tschirsch  und  Dr.  0.  Oesterle.  Lieferung.  1-4. 
Leipzig  :  Verlag  von  T.  0.  Weigel  Naclif.  London  :  Williams  & 
Norgate. 

Die  neneren  Arzneimittel.  Fiir  Apotheker,  Aerzte  und  Drogisten, 
bearbeitet  von  Dr.  Bernhard  Fischer.  Mit  in  den  Text  gedruck- 
ten  Holzschnitton.  Sechste  vermehrte  AuHage.  Berlin  :  Verlag 
von  Julius  Springer. 

Formidaire  des  mMicaments  nouveaux  et  des  medications  nourelles 
poitr  1894.  Par  //.  Bovquillon-Limousin,  avec  une  introduc- 
tion par  le  Dr.  lluchard.  Paris :  J.  B.  Bailliere  et  fils.  Un  vol. 
in-18  de  314  pages. 

Companion  to  the  Latest  Edition  of  the  British  Pharmacopoeia.  By 
Peter  Si/uire.  Sixteenth  Edition.  Revised  by  Peter  Wyatt 
,S(/i(ire  and  Alfred  Herbert  S(]iiire.     London:  J.  &  A.  Churchill. 

Pp.  i.-xi.,  1  to  cm. 

Resume  de  la  Pharmacop6c  ruyale  gah'nique  et  chimique  de  1G74. 
Par  M.  J.  Fabre.     Guillac:  Iniprimorie  et  librairie.     P.  Dugourc. 


BIBLIOGKAPHY.  261 

Pharmacopcca  Helvetica.  Editio  Tertia.  1893.  Zurich :  Art  In- 
stitut,  Orell  Fiissli.     Pp.  i.-ix.,  1  to  398. 

The  Pharmacopceia  of  the  United  States  of  America.  Seventh  decen- 
nial revision,  1890.  B3'  authority'  of  the  National  Convention  for 
revising  the  Pharmacopojia,  held  at  Washington,  a.d.  1890. 
Official  after  January  1,  1894.  Published  by  the  Committee  of 
Revision,  1893.     Philadelphia  :  Lippincott  &  Co. 

A  Critical  Review  of  the  Seventh  Decennial  Revision  of  the  Pharma- 
copceia of  the  United  States  of  America.  By  George  M.  Beringer, 
A.M.,  Ph.G.  Reprinted  from  the  "  American  Journal  of  Phar- 
macy."    Pp.  47. 

Select  Tables  from  the  U.S.  Pharmacopoeia  (1890).  Reprinted  for 
ready  reference  in  daily  practice.  Published  by  the  Committee 
of  Revision,  1893.     Philadelphia  :  J.  B.  Lippincott  Company. 

The  Dispensatory  of  the  United  States  of  Ainerica.  Seventeenth 
Edition.  By  H.  C.  Wood,  M.D.,  LL.D.,  Joseph  P.  Remington, 
Ph.M.,  F.C.S.,  and  Samuel  P.  Sadtler,  Ph.D.,  F.C.S.  Phila- 
delphia :  J.  B.  Lippincott  Company.  Pp.  i.-xliv.,  1  to  1930,  illus- 
trated. 

The  Nationcd  Dispensatory.  Fifth  Edition.  By  Alfred  Stille,  M.D., 
LL.D.,  John  M.  Maisch,  Phar.  D.,  Charles  Caspari,  Jr.,  Ph.  G., 
and  Henry  C.  C.  Maisch,  Ph.G.,  Ph.D.  London:  J.  &  A. 
Churchill.     Pp.  i.-viii.,  1  to  1903,  illustrated. 

The  Pharmacopoeia  of  the  Evelina  Hospital  for  Sick  Children,  South- 
icark.     Pp.  48.     London :  Published  at  the  Hospital. 

Pharmacopceia  of  the  Hospital  for  Sick  Children,  Great  Ormond 
Street,  London.     Pp.  35. 

The  Student's  Dictionary  of  Medicine  and  the  Allied  Sciences.  Com- 
prising the  pronunciation,  derivation  and  full  explanation  of 
medical  terms,  together  with  much  collateral  descriptive  matter, 
numerous  tables,  etc.  By  Alexander  Duane,  M.D.  Philadelphia  : 
Lea  Bros.  &  Co.     1893.     650  pages. 

Repertoire  annuel  des  specialites  midicales,  j^harinaceidiqnes  et 
hygieniques ;  edite  par  Lafosse.  Troisieme  edition.  Prix  1  fr. 
Imprimerie  medicale  et  pharmaceutique,  2,  passage  Pers,  rue 
Ramey,  Paris. 

Verzeichniss  der  homoopcdhischen  Arzneimittel  und  Hirer  Synonyma. 
Bearbeitet  von  Alfred  Judersleben,  Apotheker  und  Vorstand  der 


262  YEAR-BOOK    OF    PHAEMACY. 

pharmacentischen    Abtheiluni;     der     liomooi^atliischen    Central- 
Apotheke  von  Dr.  "Willniar  Schwabe  in  Leipzig.     Leipzig.     189-1. 

Patent  and  Quack  JShtUcines.  By  Ju>ieph  TilUc,  M.D.,  F.E.S.E. 
Being  No.  VII.,  Series  12,  of  "Health  Lectures  for  the  People," 
delivered  under  the  auspices  of  the  Edinburgh  Health  Society. 
Edinburgh  :  Macniven  &  "Wallace.     Pp.  38. 

Therapeutic  Terms  for  Fharmacists  and  Physicians.  By  H.  M. 
Whelpleij,  M.D.  St.  Louis,  "Slo.  1894.  Published  bv  the  author. 
Pp.  G8. 

A  Dictionary  of  Medical  Science,  containing  a  full  explanation  of  the 
various  subjects  and  terms  of  anatomy,  ph3'siolog}-,  medical 
chemistry,  pharmacy,  pharmacology,  thei*apeutics,  medicine, 
pathology,  surgery,  etc.  By  Pobley  Dunylison,  ]\[.D.,  LL.D. 
Edited  by  Richard  J.  Dunglison.  A.M.,  M.D.  Philadelphia  :  Lea 
Brothers  &  Co.     1893. 

An  Illustrated  Encyclopcedic  Medical  Dictionary  ;  being  a  dictionary 
of  the  technical  terms  used  by  writers  on  medicine  and  the 
collateral  sciencBS  in  the  Latin,  English,  French  and  German 
Languages.  By  Frank  P.  Foi'ster,  M.D.  New  York :  D.  Apple- 
ton  &  Co.     1894.     4to,  pp.  2321-309G. 

Dictionary  of  the  Active  Principles  of  Plants.  Bj^  Charles  E.  Sohn, 
F.I.C.,  F.C.S.  London:  Bailliere",  Tindall  &  Cox.  Pp.  i.-viii., 
1  to  194. 

Kompendium  der  Toxikoloyie.  Von  Dr.  II.  Ilildebrandt.  Freiburg 
und  Leipzig  :  Verlag  von  Paul  Siebeck.     (>0  Seiteu. 

Arbeiten  aus  dem  jiharmakoloyischen  Institut  zu  Dorpat.  Her- 
ausgegeben  von  Prof.  Dr.  li.  Robert.  IX.  Mit  drei  farbigen 
Tafeln.     Stuttgart :  Verlag  von  Ferdinand  Enke.     1893. 

Die  Pfeilyifte.  Historische  und  experimentelle  Untersuchungen  von 
Dr.  L.'  Leicin.     I.  Theil.  Berlin.     1894. 

Belladonna,  A  Study  of  its  History,  Action  and  Uses.  Edited  by 
F.  B.  Kilmer.     New  York  :  Johnson  «&  Johnson.     1894. 

Les  Nouveaux  IIyp)iitti(jues,  etude  ex)u>rimcntide  el  critique.  Par 
le  Dr.  Georges  Iloudaille.     Paris :  J.  B.  Baillit^-e  et  fils.     Pp.  240. 

Les  Kolas  africains.  Monograpliio  botanique,  chiniique,  thera- 
peutique  et  pharmacologique ;  emploi  strat^gique  et  alimcutaire. 


BIBLIOGKAPHY. 


263 


Par  le  Prof.  Dr.  Ed.  Heckel.  Paris  :  Societe  d'editions  scieuti- 
fiques.  In  8'  de  400  pages  avec  planches  et  45  figures  dans  le 
texte. 

Contribution  a  Vetude  des  gommes  laquen  des  Indes  et  de  Mada- 
gascar. Par  le  Prof.  Albert  Gascard.  Paris  :  Societe  d'editions 
scientifiques. 

liecherches  sitr  le  Citbebe  et  sur  les  Piperacees  qui  i^euvent  s'y  trouver. 
Par  le  Dr.  A.  Deicevre.  Pp.  64.  Extrait  des  Annales  publiees  par 
la  Societe  royale  des  sciences  raedicales  et  naturelles  de  Bruxelles. 
Bruxelles:  Henri  Lamertin. 

Preliminary  Survey  of  Eucalyj>fus  Oils  of  Victoria.  By  IT.  Percy 
Wilkinson.  Reprinted  fi-om  the  Proceedings  of  the  Eoyal 
Societj-  of  Victoria.     Melbourne  :  Ford  &  Son.     Pp.  Ki. 

Studier  ofver  alkaloidbestdmning  i  extracten.  Gottfr.  Liljenstrom . 
(Belonad  med  Scheelepriset.)  Saertryk  of  Nordisk  Fannaceutisk 
Tidskrift.     Kjobenhavn,  1894.     45  Ss.  in  Oktav. 

Essentials  of  Practice  of  Pharmacy,  arranged  in  the  form  of 
Questions  and  Answers.  By  Lucius  E.  Say  re,  Ph.G.  Second 
Edition.     Philadelphia  :  W.  B.  Saunders.     18!»4.     Pp.  200. 

Cours  de  Pharmacie.  Par  le  Prof.  Ed.  Dupuy.  Paris  :  Chez 
MM.  Battaille  et  Cie.  Tome  lei- ;  Histoire  et  legislation  pharma- 
ceutique. 

The  Indian  Journal  of  Pharmacy:  A  Monthly  Record  of  tlie 
Chemical,  Drug,  and  Allied  Trades  throughout  India,  Burmah. 
China  and  Japan.  Edited  by  Roger  S.  Cheir,  JSI.D.  Vol.  I.,  No.  1. 
Calcutta.     Jan.  Gth,  1894. 

Essai  dhine  classification  des  operations  et  formes  pharmaceutiques. 
Programme  du  Cours  de  pharmacie  galenique  generale  professe 
a  I'Ecole  superieure  de  pharmacie  de  Montpelier.  Par  M.  Fr. 
Gay.     Montpellier  :  Imprimerie  Gustave  Firmin  et  Montane. 

Jfandicorterbuch  der Pharmacie.  Praktisches  Handbuch  fur Apotheker, 
Aertze,  Medizinalbeamte  und  Drogisten.  Herausgegeben  von 
A.  Brestouski.  Wien  und  Leipzig  :  Verlag  von  "W.  Braiiuulller. 
Lieferung  x.-lO. 

Schulc  der  Pharmacie  in  5  Banden.  Herausgegeben  von  Dr.  J. 
Holfert,  Dr.  H.  Thorns,  Dr.  E.  Mylius,  Dr.  K.  F.Jordan.  Berlin  : 
Julius  Springer. 


264  YEAK-BOOK    OF    PHARMACY. 

Stewarfs  Compend  of  Pharmacy.  Fourth  revised  Edition,  em- 
bracing the  changes  of  the  seventh  decennial  revision  of  the 
U.S.  Pharmacopoeia.  Philadelphia  :  Blakiston,  Son  &  Co.  16mo, 
pp.  181. 

Notes  de  Pharmacie  pratique  (1893).  Par  Georges  Dethan.  Paris : 
Chez  M.  V.  Goupy. 

Pharmaceutische  Uehungsprciparate.  Anleitung  zur  Darstellung, 
Erkennung,  Prilfiing  und  stochiometrischen  Berechnung  von 
offizinellen  chemisch-pharmaceutischen  Praparaten.  Von  Dr. 
Max  Biechele.    Berlin:  Yerlag  von  Julius  Springer.     1894. 

Der  angehende  Apotheker.  Lehrbuch  der  pharmaceutischen  Hilfs- 
wissenschaften  zum  Gebi-auch  fiir  den  Unterricht  der  Eleven. 
Von  Dr.  J.  Berendea.  2  Bd.  Botanik,  Pharmakognosie,  spezielle 
Pharmacie.  Halle:  Tausch  &  Grosse.  gr.  8'.,  vi.  507  S.  mit  472 
Holzsclmitten. 

Nenes  Pharmacexdisches  Manual,  Unter  Beihilfe  von  Dr.  E.  Bosetti. 
Herausgegeben  von  Eugen  Dieterich.  Mit  in  den  Text  gedruckten 
Holzsclmitten.  Sechste  vermehrte  Auflage.  Vollstilndig  in  12 
Lieferungen.     Berlin  :  Verlag  von  Julius  Springer. 

Wright's  Prescription  Book.  Containing  150  prescription  forms, 
perforated.     Bristol  :  John  "Wright  &  Co. 

Analyses  of  Twelve  Thousand  Prescriptions ;  being  Statistics  of  the 
Frequency  of  use  therein  of  Official  and  Unofficial  Preparations. 
Compiled  by  W.  Martindale,  ECS.    London  :  H.  K.  Lewis.    1894. 

Mimdes,  Reports,  Papers,  and  Discussions  of  the  Eorty-Jirst  An- 
nual Meeting  of  the  American  Pharmaceutical  Association,  held 
at  Chicago,  August  14th  to  20th,  1893.  Philadelphia  :  American 
Pharmaceutical  Association. 

Pharmaceutischer  Kalender  1894.  Mit  Notiz-kalender  zum  tiiglichen 
Gebrauch  nebst  Hilfsmitteln  fiir  die  pharmaceutische  Praxis. 
Herausgegeben  von  Dr.  11.  Biitfger  und  Dr,  B.  Eischer.  In 
zwei  Tlieilon.  Dreiundzwanzigster  Jahrgang.  Verhig  von  Julius 
Springer,  Berlin. 

Shall  the  JYactice  of  Medicine  and  the  J'racficc  of  Pharmacy  con- 
tinue Distinct  and  Separate  f  By  J.  M.  Good,  Ph.G.  Reprinted 
from  the  "Journal  of  the  American  Medical  Association." 
Chicago.     1894. 


BIBLIOGKAPHY. 


BOTANY. 


265 


A  students'  Text-Book  of  Botany.  Bj-  Sydney  H.  Vinef;,  M.A.,  D.Sc, 
F.E.S.  First  Half.  Pp.  i.-ix.,  1  to  430.  With  279  illustrations. 
London  :  Swan  Sonnenschein  &  Co. 

The  Student's  Introductory  Handbook  of  Systematic  Botany.  By 
Joseph  W.  Oliver.  London:  Blackle  &  Son.  Pp.  i.-xvi.,  1 
to  B66. 

Practical  Botany.  By  F.  0.  Bower,  F.R.S.,  Regius  Professor  of 
Botany  in  the  University  of  Glasgow.  Globe  8vo.  pp.  xii. 
and  276. 

Kompendium  der  allgemeinen  Botanik  filr  Hoch.schiden.  Yon  Prof. 
Dr.  Max   Westermaier.    Freiburg  in  B.  :  Herder,     gr.  8^,    viii. 

309  S.  mit  171  Fig. 

Elemente  der  Botanik.  Von  Dr.  H.  Potonie,  Dozent  der  Palaophy- 
tologie  an  der  konigl.  Bergakadeinie  in  Berlin.  Mit  507  in  den  Text 
gedruckten  Abbildungen.  Dritte,  wesentlich  verbesserte  und 
vermehrte  Auflage.     Verlag  von  Julius  Springer,  Berlin.     1894. 

Kurzes  Eepetitorium  der  offizinellen  Pflanzen  und  Pftanzenfaniilien. 
Zur  Vorbereitung  zum  Gehilfen-examen  und  fiir  Studirende  der 
Pharmacie  und  Medizin,  bearbeitet  von  Paul  Bardeleben, 
Apotheker.     Tilsit,  1893  :  Selbstverlag  des  Verfassers. 

Lehrbuch  der  systematischen  Botanik,  Phytopalaeontoloyie  und 
Phytogeographie.  Yon  Prof.  Dr.  K.  Schumann,  Kustos  am 
konigl.  botanischen  Museum  zu  Berlin.  Mit  193  Figuren  und 
einer  Karte  in  Farbendruck.  Yerlag  von  Ferdinand  Enke,  Stutt- 
gart.    1894. 

Practical  Histological  Botany.  By  Frederick  Davis,  B.Sc.  London  : 
John  Gower.     Pp.  66,  with  illustrations. 

Atlas  der  offizinellen  Pflanzen.  Darstellung  und  Beschreibung  der 
im  Arzneibuche  fiir  das  Deutsche  Reich  erwahnten  Gevvachse. 
(Zweite  verbesserte  Auflage  in  Darstellung  und  Beschreibung 
der  offizinellen  Gewachse  von  Dr.  0.  C.  Berg  und  C.  F.  Schmidt) 
herausgegeben  durch  Prof  Dr.  Arthur  Meyer  und  Prof.  Dr. 
K.  Schumann.  Lieferung  7  und  8.  Yerlag  von  Arthur  Felix, 
Leipzig.      1893. 

Official  Guide  to  the  Museums  of  Economic  Botany,  lioyal  Gardens, 
Kew.  No.  3.  Timbers.  Second  Edition,  revised  and  augmented. 
London  :  Eyre  &  Spottiswoode.     Pp.  98. 


266  YEAK-BOOK    OF    PHARMACY. 

Die  natih'Uchen  PflanzeufamiVon  nebst  ihren  Gatfungev  vnd 
wi'chtiyeren  Arten.  Begi-ilndet  von  A.  Engler  uud  H.  Prantl. 
Fortgesetzt  von  A.  Eiujlcr.  Lieferung  76  bis  105.  Leipzig: 
Verlag  von  Willielm  Engelmann. 

Die  qffizinellen  Pflanzen  (lev  Pharmacopoea  Gennanica.  Fur  Phai- 
maceuten  und  Mediziner  besprochen  und  durch  Originalabbil- 
dungen  erlautert  von  Dr.  F.  G.  Kohl.  13.  bis  17.  Lieferung. 
Leipzig :  Verlag  von  Ambr.  Abel. 

The  Xotural  History  of  Plants.  From  the  German  oi  Anton  Keinter 
ron  Marilaun.  By  F.  W.  Oliver,  M.A.,  D.Sc.  Part  I.  Pp.  112, 
with  2  coloured  plates  and  numerous  woodcuts.  Part  H.  Pp. 
113  to  224,  with  coloured  plate.     London  :  Blackie  &  Son. 

Botanischer  Taschenatlas  fiir  Touristen  unci  Pflanzenfreunde.  Von 
Dr.  M.  Fiinfstik'k.  Mit  128  color,  und  23  schwarzen  Tafelu. 
12°.,  XV.  und  156  S,     Stuttgart :  E.  Niigele. 

Beschrijving  der  giftige  en  bedwelmende  planten  bij  de  vischvangst 
?n  gebruik  (Monographia  de  plantis  venenatis  et  sopientibus 
quae  ad  pisces  capiendos  adhiberi  solent).  Door  il/.  Greslinff. 
Batavia  :  Landsdrukkerij.     1893.     gr.  8.     202  Seiteu. 

Vademecinn  botanicum.  Handbuch  zum  Bestimmen  der  in  Deutsch- 
land  wildwachs.,  sowie  im  Feld  und  Garten,  ini  Park,  Zininier 
und  Gewiichshaus  kultivirten  PHanzen.  Von  Dr.  A.  Kavsch. 
Leipzig  :  0.  Lenz.     gr.  8.     Iv.,  1094  und  L.  S.  mit  Abbildungen. 

AnleitungJ'Uv  PJlanzetisammlev.  Von  Dv.  l\h>  Danimev.  Stuttgart  : 
F.  Enke.     gr.  8^,  viii.  83  S.  mit  21  Holzschn. 

Anweisung  zum  Sammeln  von  PJlanzeu  und  zum  pvakfischen  An- 
legen  von  Ilevbavien.  Nebst  ausfiilu'lichem  Katalog  iiber  Natur- 
aliensammlungen.  Samnielmaterial,  u.s.w.  Von  Dr.  With,  ^fedicus. 
Kaiserslautern  :  A.  Gotthold.     gr.  8°.     5  und  26  S. 

Grundriss  der  Blilthenbiologie.  Zur  Belebung  des  botanischen 
Unterrichts,  sowie  zur  Fiirderung  des  Verstiindnisses  fiir  unsere 
Blumenwelt  zusainmengostollt  von  /)/•.  raul  Knutli.  Mit  36 
Hoizschnitten  in  143  Kinzelabbildungeu.  Kiel  und  Leii'zig: 
Verlag  von  Lipsius  &  Tischer.     1894. 

dvnudziige  einev  vrvgleic/ienden  Atxdomie  der  Blunwubltifter.  Von 
Lui.se  Mailer.  Gekriinte  Preissclirift.  (Aus  :  "  Nova  Acta  d.  ksl. 
Leop.-Carol.  doutschen.  Akad.  d.  Naturforsclier.")  gr.  A'.,  3.">6 
S.  mit  22  i)liototvp.  Taf.  Hall.>  und  Loiiv/ii,- :  W.  Kngelmnnn 
in  Konini. 


BIBLIOGRAPHY.  267 

Beitrage  zur  Keantniss  der  Enf triddungsgeschichte  der  Samen.  Mit 
besonderer  Berilcksichtiguni;;  cles  lustogeuetischen  Aufbaues  der 
Samenschalen.  Von  Dr.  Gcovg  Kayser.  Gebr.  Borntriiger. 
Berlin.      1893. 

Das  Keimplasma.  Eine  Theorie  der  Vererbung.  Von  August  Weis- 
mann,  Prof,  in  Freiburg  i.  B.  Jena  :  Gustav  Fischer.  1892. 
xviii.  and  628  S. 

More  de  France,  contenant  la  description  de  toutes  les  especes  in- 
digenes disposees  en  tableaux  analj-tiques  et  illusti-ee  de  2,165  fig. 
representant  les  tj-pes  caracteristiques  des  genres  et  des  sous- 
genres.  Par  A.  Acloque.  Paris:  J.  B.  Bailliere  et  fils.  1vol. 
in-16  de  8rlO  pages. 

Second  Systematic  Census  of  Australian  Plants,  with  Chronologic. 
Literarj^  and  Geographic  Annotations.  Part  I. :  Vasculares.  B,\- 
Baron  Ferdinand  von  Mueller,  K.C.M.G.,  M.D.,  Ph.D.,  F.E.S. 
Melbourne  :  McCarron,  Bird  &  Co.     Pp.  244. 

Historia  das  lylantas  medicinaes  e  tdeis  do  Brazil,  contendo  a 
descripcao  hotanica,  cultura,  partes  usadas,  composiqao,  sen 
emprego  en  diversas  molestias,  usos,  industriaes,  etc.  Per 
Tlieodoro  Peckolt  e  Gustavo  Peckolt.  5°.  Fasciculo.  Faniilia  das 
Musaceas,  Zingiberaceas,  Cannaceas,  Marantaceas,  Orchidaceas, 
Alismaceas,  Myricaceas,  Salicineas  e  XIrticaceas.  Eio  da  Janeiro  : 
Companhia  Typographica  do  Brazil.     1893.     S,  641-918. 

Flora  von  Deutschland,  Deutsch-Oesterreich  und  der  Scluveiz.  Mit 
Einschluss  der  fremdlandischen  medizinisch  und  technisch  ^\•ich- 
tigen  Pflanzen,  Drogen  und  deren  chemisch  -  physiologischen 
Eigenschaften.  Von  Prof.  Dr.  Herm.  Karsten.  Zweite  ver- 
raehrte  und  verbesserte  Auflage.  Vollstandig  in  zwei  Halbbunden 
Oder  20  Lieferungen.  Verlag  von  Fr.  Eugen  Kohler  in  Gera- 
Untermhaus.     1-5  Lieferung. 

Die  Orchidaceen  Deutschlands,  Deutsch-Oesterreich  und  der  Schv:eiz. 
Mit  ca.  100  Chromotafeln.  Bearbeitet  von  Max  Schidze.  Verlag 
von  Fr.  Eugen  Kohler  in  Gera-Untermhaus.     Lieferung  vi.-lO. 

Contribution  a  V etude  histnlogique  des  Zingiberacees.  These  pour 
I'obtention  du  Diplonie  de  Pharmacien  de  V  classe,  presentee  et 
soutenue  par  Gilbert  Joseph  Barthelot.  Lons-le-Saunier  :  Lucien 
Declurae.     1893. 

An  Illustrated  Monograph  of  the  British  Hieracia.  (Drawings 
chiefly  by  Miss  Lister.)  By  F.  J.  Ilanhury.  Part  VI.  Published 
bj-  the  Author. 


268  YEAR-BOOK    OF    PHARMACY. 

Der  anatomisrhe  Bau  der  Laxibbldtter  iler  Helleboreen.  Von  Dr.  A. 
Nestler.  (Aus  "  Nova  Acta  d.  ksl.  Leop.  Carol,  deiitschen  Akad. 
der  Naturforsclier.")  Halle  uiid  Leipzig :  W.  Engelmann  in 
Koram.     gr.  4°.,  44  S.  mit  3  Taf. 

Beitrcige  zur  Keyuitniss  einiyer  Acokanthera-  unci  Carissaai'ten.  Von 
D7\  L.  Leivin.  Mit  einer  Figur  im  Text.  Verlag  von  Wilhelni 
Engelmann,  Leipzig.     1893. 

Etude  Monographique  de  la  Famille  des  Globidariees,  au  point  de 
vue  Botanique,  C/u'mique,  et  Therapeutique.  Par  le  Dr.  Edouard 
Meckel,  avec  la  Collaboration  de  M.  le  ProJ.  Schlagdenhauffen 
ponr  la  Partie  Chimique,  et  de  M.  le  Dr.  J.  Moumou  pour  la 
Partie  Therapeutique.     Paris :  G.  Masson. 


PHYSICS. 

Lehrhiich  der  Physik.  Von  Prof.  J.  Yiolle.  Deutsche  Ausgabe. 
Zweiter  Theil :  Akustik  und  Optik.  I.  Band.  Mit  1G3  Text- 
figuren.     Verlag  von  Julius  Springer.     1893. 

Elemente  der  fheoretischen  Physik.  Von  Prof.  Dr.  C.  Christiansen. 
Deutsch  von  Dr.  Joh.  Milller.  Mit  einem  Vorwort  von  Prof.  Dr. 
E.  Wiedemann.  Leipzig:  J.  A.  Barth.  gr.  8°.,  viii.  and  458  S. 
mit  143  Fig. 

Studies  from  the  Physical  and  Chemical  Laboratories  of  the  Otcens 
College.  Edited  by  Professor  A.  Schuster  and  Professor  H.  B. 
Dixon.     Manchester. 

Physikalisch-chemische  Tabcllen.  Von  Prof.  D.  D.  Hans  Landolt 
und  Pick.  BUriislein.  Unter  Mitwirkung  von  Dr.  C.  Barus, 
Blaschke,  Dr.  E.  Heilborn  u.s.w.  Berlin :  J.  Springer.  Lex-H"., 
xii.  568  S. 

Practical  Work  in  Heat.  For  Use  in  Schools  and  Colleges.  By  W. 
G.  Wollcombe,  M.A.,  B.Sc.  Oxford  :  Clarendon  Press,  1893.  Bvo, 
pp.  fil. 

Measurement  of  Light  in  Colottr  Sensations.  A  New  Method  of  In- 
vestigating the  Phenomena  of  Liglit  and  Colour  bj'  means  of  llic 
Selective  Absorption  in  Coloured  Gla.ss,  Graded  into  Scales  of 
Equivalent  Colour  Value.  By  J/)scji/i  W.  Lovibond,  F.If.M.S. 
London  :  G.  Gill  &  Sons. 


BIBLIOGRAPHY.  269 

Intensity  Coils ;  How  Made  and  Hoiv  Used.  B3'  "  Dyer.''  With  a 
Description  of  the  Electric  Light,  Electric  Bells,  Electric  Motors, 
the  Telephone,  the  Microphone,  and  the  Phonograph.  Eighteenth 
Edition.     London  :  Perkin,  Son,  &  Rayment.     8vo,  pp.  79. 

Die  Elektricitilt,  ihre  Erzeugung,  praktische  Verwendung  und  Mes- 
sung.  Mit  44  Abbildungen.  Flir  Jedermann  verstandlich,  kurz 
dargestellt  von  Bernliard  Wiesengrund.  Verlag  von  N.  Bechhold, 
Frankfurt  a.  M. 

Was  muss  der  Gebildete  von  der  Klektricitdt  7cissen  f  Gemeinver- 
standliche  Belehrung  uber  die  Kraft  der  Zukunft  von  G.  Scholl- 
tneyer.  Mit  vielen  in  den  Text  gedruckten  Abbildungen. 
Heuser's  Vei-lag,  Berlin  und  Neuwied. 

Alembic  Club  Reprints.  No.'B:  Experiments  on  Air.  [Papers  pub- 
lished in  the  Philosophical  Transactions.  B3^  the  Hon.  Henry 
Cavendish,  F.R.S.  (1784-1785).]  Edinburgh :  W.  F.  Clay.  Lon- 
don :  Simpkin,  Marshall,  Hamilton,  Kent  &  Co.,  Limited.     1893. 


MISCELLANEOUS   SUBJECTS. 

The  Latin  Grainmar  of  Pharmacy :  For  the  Use  of  Medical  and 
Pharmaceutical  Students.  With  an  Essaj-  on  the  Eeading  of 
Latin  Prescriptions,  and  Eeference  Vocabulary.  B3'  Joseph  Ince, 
F.C.S.,  F.L.S.,  F.G.S.  Sixth  Edition.  London:  Bailliere,  Tindall 
&  Cox.     Pp.  i.-vii.,  1  to  306. 

Extracts  from  '■'■  Micrographia.''''  By  Robert  Hooke,  F.R.S.  (Alembic 
Club  Eeprints,  No.  5.)  Edinburgh  :  W.  F.  Clay.  London  :  Simp- 
kin,  Marshall  &  Co.,  Lim.     1894. 

Lehrbueh  der  Mineralogie.  Von  Prof.  Dr.  G.  Tschermak.  4.  Aufl. 
Wien :  A.  Holder,  gr.  8,  x.  607  S.  mit  855  Abbildgn.  und  2,  farb. 
Taf. 

Allgeineine   und  Chemische   Geologic.     Von   Justus  Roth.     3  Bd.  2 

Abth.  (Schluss  des  Werkes).     Berlin  :  Besser. 

Handbuch  der  hygienischen  Therapie.  Mit  besonderer  Berilcksichti- 
gung  der  Prophylaxe.  Von  Dr.  med.  A.  Kilhner.  A'erlag  von 
Seitz  &  Schauer.     Munchen.     1893. 

Kosmetische  Winke  filr  die  Pflege  der  Haut,  der  Haare,  und  des 
Mundes.  Von  Dr.  Arthur  Loebel.  Leipzig  und  Wien:  Verlag 
von  M.  Breitenstein. 


-270 


VEAK-BOOK    OF    PHARMACY. 


MethoiJs  of  Practical  Hygiene.  By  Prof.  K.  B.  Lehmaitn.  Translated 
by  ir.  Crookes,  F.B.S.  In  Two  Volumes,  with  numerous  Illus- 
trations. London:  Kegan  Paul,  Trench,  Trilbner  &  Co.,  Ltd. 
1893.     8vo,  pp.  433  and  468. 

Nature's  Hygiene :  a  Sj^stematic  Manual  of  Natural  Hygiene,  con- 
taining also  a  detailed  account  of  the  Chemistry  and  Hygiene  of 
Eucalyptus,  Pine,  and  Camphor  Forests,  and  Industries  connected 
therewith.  By  C.  T.  Kingzelt,  FJ.C,  F.C.S.  Fourth  Edition. 
London  :  Bailliere,  Tindall  &  Cox.     1894. 

IJHygiene  uouvelle  dans  la  Famille.  Par  le  Dr.  A.-A.  Cancaloii  ; 
preface  du  Dr.  Diijardin-Beaumetz,  membre  de  I'Academie  de 
Medecine,  2*  edition  augmentee.  Societe  d'Editions  scientifiques, 
place  de  I'Ecole-de-Medecine,  Paris. 

Umstiirz-  und  Peformbeicegitngen  auf  dem  Gebiete  der  Hygiene  und 
Medizin  imld.  Jahrhundert.  \on  Jul.  Lang.  Zweiter  Band  von 
Lesser's  Handbibliothek  fiir  Zeitungsleser.  Berlin  :  Verlag  von 
Richard  Les.ser.     1893.     100  Seiten. 

Domestic  Hygiene,  By  Thomas  Didton,  M.D.  London :  Henry 
Kimpton  &  Hirschfeld  Bros.     Pp.  i,-x.,  1  to  199. 

On  Sewage  Treatmetd  and  Disjwsal.  For  Cities,  Towns,  Villages, 
Private  Dwellings,  and  Public  Institutions.  By  Thomas  Wardle, 
F.C.S..,  F.G.S.     Manchester:  Hey  wood.     Large  8vo,  pp.  408. 

London  County  Council.  Reports  on  Sewer  Air  Livestigations.  By 
J.  Parry  Laws,  F.I.C.  Ordered  to  be  Printed  by  the  Main 
Drainage  Committee. 

Lectures  on  the  Sanitation  of  Industries  and  Occupations.  Published 
b}' the  Sanitar3',  Institute.     London.     1893. 

Diseases  of  Dogs  and  Cats  caul  their  Treatmod.  By  a  Veterinary 
Surgeon.  London  :  Offices  of  the  "  British  and  Colonial  Druggist." 
Pp.  i.-vii.,  1  to200. 

Ih-actical  Dentistry,  Surgical  and  Mechanical.  By  a  Dental  Surgeon. 
Illustrated.  London  :  Offices  of  the  "  British  and  Colonial  Drug- 
gist."    Pp.  94. 

Di.seases  and.  Injuries  of  the  Teeth,  including  Pathology  and  Treat- 
ment: A  Manual  of  Practical  Dentistry  for  Students  and  Prac- 
titioners.    By  Morton  Smale,  M.Ii.C.S.,  L.D.S.,  and  J.  F.  Colyer, 


BIBLIOGRAPHY.  271 

L.H.C.R,  M.R.C.S.,   L.D.S.      Loniloii  :    Longmau.s.   C4reeii    &   Co. 
334  Illustrations.     423  pages. 

Ursachen  der  Tuberkulinwlrkung.  Bakteriologisch-experimentelle 
Untersuchv;ngen  von  Dr.  Arthur  Bamber{jer.  Verlag  von  Wil- 
helm  Braumiiller,  Wien  unci  Leipzig.     1893. 

Directions  for  Laboratory  Work  in  Bacteriology.  For  tlie  Use  of  the 
Medical  Classes  in  the  University  of  Michigan.  By  F.  G.  Novy. 
Illustrated,  8vo.     Ann  Arbor,  U.S.A.     London  :  Sampson  Low. 

Manual  of  Bacteriology.  For  Practitioners  and  Students.  With 
especial  Reference  to  Practical  Methods.  'By  Prof.  Dr.  S.  L. 
Schenck.  Translated  from  the  German  (by  the  Author's  permis- 
sion), with  an  Appendix,  by  W.  R.  Daic.son,  M.D.  With  100 
Illustrations,  partlj'  coloured.  London  and  New  York  :  Long- 
mans, Green  &  Co.     8vo,  pp.  310.     1893. 

Micro-Organiams  in  Water.  By  Percy  Frankland,  Ph.D.,  B.Sc, 
F.R.S.,  and  Mr.s.  Percy  Frankland.  London  :  Longmans  &  Co. 
Pp.  i.-xi.,  1  to  532. 

Einfuhrung  in  das  Studium  der  Bakteriologie  mit  besonderer 
Berilcksichtigung  der  mikroskopischen  Technik.  Fiir  Aerzte 
und  Studirende  bearbeitet  von  Dr.  med.  Karl  Giinther.  Drifte, 
vermehrte  und  verbesserte  Auflage.  Mit  72  nach  eigenen  Prii- 
paraten  vom  Verfasser  hergestellten  Photogrammen.  Verlag 
von  Georg  Thieme.  Leipzig.     1893. 

Bakterienkunde.  Ein  kurzer  Leitfaden  fiir  Studirende  und  Aerzte. 
Von  Dr.  G.  Itzerolt.  Leipzig  :  A.  Abel,  viii.,  128  S.  mit  48  Ab- 
bildungen. 

Micro-Organisms  and  Fermentation.  By  Alfred  Jorgensen,  Director 
of  the  Laboratory  for  the  Physiologj'-  and  Technology  of  Fermen- 
tation at  Copenhagen.  New  Edition.  Translated  from  the  re- 
written and  much  enlarged  Edition  in  German  b3'  Alex.  K.  Miller, 
Ph.D..  F.I.C.,  and  F.  A.  Lennhobn,  and  revised  by  the  Autlior. 
With  b(]  Illustrations.     London  :  F.  W.  Lj-on.     1893. 

Lchrbuch  der  bakteriolog ischeu  Untersuchung  und  Diagnostik.  Eine 
Anleitung  zur  Ausfuhrung  bakteriologischer  Arbeiten  und  zur 
Einrichtung  bakteriologischer  Arbeitsstatten  Von  Dr.  Ludwig 
Ih'im.     Stuttgart :  Verlag  von  Ferdinand  Enke.     1894. 

Petit  Manuel  d'antisepsie  et  d'a.sej>sie  chirurgicales.  Par  F.  Terrier 
et  N.  Piraire.  Paris  :  Felix  Alcan.  1  vol.  cartonne  de  190  pages 
avec  70  gravures  dans  le  texte. 


272  YEAR-BOOK    OF    PHARMACY. 

Bekdmx)funy  der  Lifektionskrankheiten.  Infektion  und  Disinfektion. 
Versucli  einer  systematisclien  Darstellung  der  Lehre  von  den 
InfektionsstofFen  und  Disiufektionsmitteln.  Yon  Pvof.  Dr.  Beh- 
riny.     Leipzig :  G.  Thieme.     gr.  8^,  xii.  251  S. 

Recherches  sur  les  bles,  lefi  farines  et  le  2>^iii-  Pfvr  M.  Balland. 
Paris  :  Chez  M.  Ch.  Lavauzelle. 

Les  remedes  qui  giterissent.  Par  le  docfeiir  E.  Monin.  Paris:  Chez 
M.  O.  Doin. 

Therapeutical  Sujyersfition.  B3'  Geo.  T.  Welch,  M.D.  A  reprint  from 
the  Transactions  of  the  Medical  Society  of  New  Jersey.     1893. 

Science  Progress  :  A  Montlily  Review  of  Current  Scientific  Investiga- 
tion. Edited  bj'  J.  Brefland  Farmer,  M.A.  Vol.  I.,  No.  1.  Lon- 
don :  The  Scientific  Press,  Limited.     Pp.  lOi. 

Jahrbuch  der  Naturiuissenschaften,  1893-1894.  Neunter  Jahrgang. 
Unter  Mitwirkung  von  Fachmannern  herausgegeben  von  Dr. 
Max  Wildermann.  Freiburg:  Herder'sche  Verlagshandlung. 
1894. 

Einfuhruny  in  die  Kenntniss  der  Insekfen.  Von  //.  J.  Kolbe,  Kustos 
am  konigl.  Museum  fiir  Naturkunde  in  Berlin.  Mit  324  Holzsch- 
nitten.  Verlag  von  Ferd.  Dlimmler,  Berlin.  1893.  Lieferung  9 
bis  14. 

liecord  of  Exin'viments  with  Soryhuvi  in  1893.  By  Harvey  IT.  Wiley, 

with  the  collaboration  of   Oma  Carr  and  C.  I.  Hi n man.     U.S. 

Department    of    Agriculture,   Division    of  Chemistry.     Bulletin 
No.  40. 

Exjyeriments  with  Suyar  Beets.  By  Harvey  W.  Wiley,  with  the 
collaboration  of  Dr.  Walter  Maxicell.  U.S.  Department  of  Agri- 
culture, Division  of  Chemistry.     Bulletin  No.  39. 

What  to  do  in  Canes  of  Poisoniny.  B\-  William  Murrell,  M.D., 
F.P.C.P.  Seventh  Edition.  London  :  H.  K.  Lewis.  Royal  32mo, 
pp.  27G. 

Die  Technik  der  Verhandstoff-Fahrication.  Ein  Handbuch  der 
Herstellung  und  Fabrikation  der  Verbandstoffo,  sowie  der  Anti- 
septica  und  Disinfectionsmittel  auf  neuester  wissenschaftlicher 
Grundlage  fiir  Aerzte,  Apotheker,  Techniker,  Industrielle  und 
Fabrikanten.  Von  Dr.  Theodor  Koller.  Mit  17  Abbildungcu. 
"NVien,  Pest  &  Leipzig:  A.  Hartlobon's  Verlag.     1893. 

Anleituny  ztir  er.sten  Hilfeleistuny  ln'i  jiliitzlichen  rnfdllen  f(ir 
Lazaretligehilfeu,   Heildiener,  Teiegrapheuljaubcumte,  Baufiihrer, 


BIBLIOGRAPHY. 


273 


"Werkmeister,  Balm-  und  Polizeibeamte,  Feuerwelirleuto,  Militiir- 
und  Fabrikbeamte.  Unter  Mitwirkuiig  von  Dr.  L.  Mehler,  her- 
aiisgegeben  von  J.  Hess.  2G  Abbildungen.  Frankfurt  a.  M. : 
Verlag  von  H.  Bechhold. 

Emploi  ratlonuQl  dcs  levurcs  ])ures  sclectionnees  j^oio'  Vmnclioratioa 
des  boissons  alcooliqups.  Par  Georges  Jacquemln.  Nancy: 
L'Imprimerie  nanceenne. 

Food  and  Drink  rationalhj  discussed.  Bj'  Thomas  Didton,  M.D. 
London  :  Heur^'  Kimpton  ;  Hirschfeld  Brothers.  Pp.  i.-vii.,  1  to 
124. 

Diet  for  the  Sick.  B3'  Miss  E.  Ilibbard,  Principal  of  Nurses'  Training 
School,  Grace  Hospital,  Detroit,  and  Mrs.  Emma  Drant,  Matron 
of  Michigan  College  of  Medicine  Hospital,  Detroit.  To  which 
has  been  added  Complete  Diet  Tables  for  various  diseases  and 
conditions,  as  given  b3- the  highest  authorities.  Detroit,  Mich.: 
The  "  Illustrated  Medical  Journal  "  Co.     Paper,  81  pages. 

Les  Eaiix  d^ alimentation,  Epuration,  Filtration,  Sterilisation.  Par 
le  Dr.  E.  Guinochet.  Paris :  J.  B.  Bailliere  et  fils.  Un  vol. 
in-18  jesus  de  369  pages,  avec  52  figures.  (Encyclopedie  de 
Chimie  industrielle.) 

Formidaire  des  eaitx  oninerales,  de  la  balneotherapic  et  de  I'hydro- 
therapie ;  par  le  Dr.  De  La  Harpe,  professeur  de  balneologie  a 
rUniversite  de  Lausanne.  Introduction  par  le  Dr.  Dnjardin- 
Beaitmetz,  membre  de  I'Acadeinie  de  medecine.  1  vol.  in-18  de 
3()0  pages.  Librairie  J.  B.  Bailliere  et  fils,  1"J,  rue  Hautefeuille, 
Paris. 

Der  Tabak  und  seine  Einwirkunfj  aiifden  menschlichen  Organismus. 
Eine  chemische,  physiologi^^che,  pathologische  und  therapeutische 
Studie.  Von  Dr.  Liidwig  Jankau.  Verlag  von  Seitz  &  Schauer, 
Mvinchen.    1893. 

77/e  Manufacture  of  Liquors  and  Preserve.^.  Translated  from  the 
French  of  J.  de  Brerans,  Chief  Chemist  of  the  Municipal 
Laboratory  of  Paris.  With  Go  illustrations.  New  York  :  Munn 
&  Co.     1893. 

Les  Eaux-de-vie  et  la  fabrication  du  Cognac  ;  par  A.  Baudoin,  direc- 
teur  du  Laboratoire  public  de  Chimie  agricole  et  industi-ielle  de 
Cognac.     Un  vol.  in-lG  de  300  jiages  avec  39  figures. 

T 


274  YEArv-BCOK    OF    rHAi;MACV, 

Udovographia.  A  Natural  History  of  Raw  Materials  and  Drugs 
used  in  tlie  Perfume  Industrj',  including  the  Arornatics  used  in 
Flavouring.  Intended  for  the  Use  of  Growers,  Manufacturers 
and  Consumers.  By  J.  Ch.  Saicer,  F.L.S.  Second  Series.  Lon- 
don :  Gurney  &  Jackson  (successors  to  Mr.  Van  Voorst). 
Brighton:  W.J.  Smith.     1894.     8vo,  pp.  523. 

Proof  Spirit  and  Fiscal  Ilydrometry.  'By  Benjamin  Derham,  M.D. 
Manchester  :  John  Heywood.     Pp.  82. 

M-Hiylated  Spirit.  A  Compendium  for  ths  Retailer  and  Laboratory 
Director,  with  some  Information  for  the  Public.  By  Algernon 
Warren.  Bristol :  J.  W.  Arrowsmith.  London :  Simpkin,  Mar- 
shall &  Co.     Pp.  14. 

Pigments,  Paint,  and  Painting.  A  Practical  Book  for  Practical 
Men.  By  George  Terry.  London  :  C.  &  F,  N.  Spon.  New  York  : 
Spon  &  Chamberlain.     Small  8vo,  pp.  392. 

Die  Fahrikatioa  dor  Erdfarbea.  Eathaltend  Baschreibung  aller 
natiirlich  vorkommenden  Erdfarbon,  deren  Gewinnung  und 
Zubereituug.  Handbuch  fiir  Farben-Fabrikanteu,  Maler,  Zim- 
mer-Maler,  Anstreicher  und  Farb-AVaaren-Htindlor.  Von  Dr. 
Joseph  Bersch.  Mit  19  Abbildungen.  Zweito  sehr  vermehrte 
Auflage.     Wien,  Pest  &  Leipzig:  A.  Hartleben's  Verlag.     1893. 

D'e  Fahrikation  dor  Mineral  und  Lackfarben,  Enthaltend :  Die 
Anleitung  zurDarstellung aller  kiinstlichen  Maler  und  Anstreicher- 
farben,  dor  Email,  Russ  und  Motallfarbcn.  Ein  Handbuch  fiir 
Fabrikanten,  Farbevarrenhiindler,  Maler  und  Anstreicher,  Dom 
Neusten  Stande  der  Wissenschaft  entsprechend  dargestellt  von 
Dr.  Joseph  Bersch,  mit  43  Abbildungen.  Zweite,  neubearbeiteto 
Auflage.     Wien,  Pest,  Leipzig  :  A.  Hartleben,  Verlag.     1893. 

Practical  Pa  per -"Making.  A  ^Manual  for  Paper-makers,  and  Owners 
and  Managers  of  Paper  Mills.  By  Lieorge  Cla}>perto)i.  London  : 
Crosby,  Lock  wood  &  Son.     1804. 

Causerics  snr  In  J'hotograjthie.  Par  A.  'J'i.'-scrnvil.  Paris:  Societe 
d'Editious  scieatiBques.     Un  vol.  grand  in-18,jesus. 

Practical  Photo-Micrography.  By  Andrcir  J'riiigl<\  F.l^.^f.S.  Lon- 
don :  Ilific  &  Son. 

fours  thcorctique et  pratique  dejJiotograj)hie{lVtot(ilyj>e).  Par  le  Prof. 
A.  Sorct.  Paris:  Socii'te  d'Editions  scientifiques.  In  8°.,  de  _2T0 
pages  avec  74  fig.  dans  lo  textc  et  une  gravure  liors  texto. 


BIBLIOGEAPHV.  275 

riwtographisches  Taschenlexikon.  Ein  Nachsclilagebnch  fuv  Berufs- 
imd  Liebliaberpliotographen.  Nebst  Vokabulariuin :  Deutscli, 
Engliscli,  Franzosiscli,  Lateiniscli.  Von  D>'.  Julius  Schnauss. 
Verlag  vou  Wilhelm  Knapp,  Halle.     1803. 

Lexikon  der  gesammfen  Techiu'k  und  ilirev  Hllfsicissenschaften.  Im 
Vereine  mit  Fachgeiiossea  herausgegeben  von  Prof.  Otto  Lueyer. 
Mit  zahlreichen  AbbiUlungen.  1.  Abtlielluug,  1.  Hillfte.  Stutt- 
gart :  Deutsche  Verlagsanstalt. 

L' An  nee  scientifique  et  indastrielle.  Par  M.  Louis  Figuier.  37'^ 
annee,  1893.     Paris  :  Librairie  Hacliette  et  Cie. 

Veau  dans  VimlHstrie.  Purification;  filtration;  sterilisation.  Par 
P.  Guichavd.     Paris  :  Chez  J.  B.  Bailliere  et  tils. 

Handbook  for  the  Use  of  Compressed  Oxygen.  By  Kenneth  S.Mur- 
ray, M.I.M.E.     London  :  Ede,  Dearberg  &  Co.     Pp.  82. 

7'Ae  Gas  Engineers'  Laboratory  Handbook.  By  John  Hornby,  FJ.C. 
London :  E.  &  F.  N.  Spon.  New  York :  Spon  &  Chamberlain. 
189-1. 

Alkali,  etc.  Work.'i'  Eegulation  Act,  1881.  Twenty-ninth  Annual 
Eeport  on  Alkali,  etc.  Works.  By  the  Chief  Inspector.  Pro- 
ceedings during  the  year  1892  presented  to  the  Local  Government 
Board  and  to  the  Secretary  for  Scotland.  London  :  Her  Majesty's 
Stationery  Office. 

The  Mineral  Industry:  its  Statistics,  Technology  and  Trade.  By 
E.  P.  Rothivell.  Vol.  IL,  pp.1050.  London:  Scientific  Publish- 
ing Company. 

Eighteenth  Annual  Report  of  Her  Majesty' s  Lispectors  of  Explosives : 
being  their  Annual  Report  for  the  year  1893.  London:  Eyre  & 
Spottiswoode. 

Calemlar  of  the  Pharmaceutical  Society  of  Great  Britain.  1894. 
8vo,  pp.  552.     London  :  Pharmaceutical  Society  of  Great  Britain. 

Calendar  of  the  Pharmaceutical  Society  of  L-eland  for  1894.  Pp. 
i.-x.,  1  to  187.     Dublin  :  Charles  Chambers. 

Proceedings  of  the  Chemi-sta'  Assistant.^'  Association.  1892-93.  No. 
IX.    London  :  E.  0.  Hearson.     Pp.  126. 

The  London  Mediccd  Directory  for  1894.  London  :  Kelly  &  Co., 
Limited.     Pp.  i.-xxiii.,  1  to  472. 


276  YEAR-BOOK    OF    PHAEMACY. 

Kelly's  Directory  of  Chemists  and  Dniyyists.  Tliis  book  includes 
Manufacturing  Chemists,  Wholesale  Druggists,  Drj-salters, 
Patent  Medicine  Vendors,  and  the  I'rades  connected  therewith, 
in  England,  Scotland,  AVales,  and  most  of  the  Principal  Towns  in 
Ireland.     Seventh  Edition.     London  :  Kelly  &  Co.,  Limited. 

The  Chemists  and  Dniyyists'  Diary.  1894.  London :  Office  of  the 
"  Chemist  and  Druggist." 

The  British  and  Colonial  Dniyyists'  Diary,  1894.  Loudon  :  OtKce  of 
the  "British  and  Colonial  Druggist." 


TRANSACTIONS 

OF    THE 
AT    THK 

THIRTY-FIRST  ANNUAL  MEETING 

AT 

1894. 


CONTENTS. 

Constitution  and  Rules  of  the  Confkrenci!:. 
Alphabetic.^.  List  of  MEiir.Er.s'  Names  and  Addbesses. 
Programme  of  Transactions  of  the  Conference  at  Oxfof.d,   189-4, 

INCLUDING  Titles  of  Papeks. 
The  Transactions  of  the  CoNi-Er-ENcn,  including  the  Papers  read 

AND  Discussions  thereon. 
General  Index  to  the  yEAR-Boou  and  Transactions. 


t78 


^iiitislj  pburmactutical  Confcicncc. 


CONSTITUTION. 

Art.  I. — This  Association  shall  be  called  The  British  Pharmaceutical  Conference,  and  it.? 
objects  shall  be  the  followinii : — 

1.  To  hold  an  annual  Conference  of  those  engaged  in  the  practice,  or  interested  in  the 

advancement,  of  Pharmacy,  with  the  view  of  promoting  their  friendly  reunion,  and 
increasing  their  facilities  for  the  cultivation  of  Pharmaceutical  Science. 

2.  To  determine  what  questions  in  Pharmaceutical  Science  require  investigation,  an  1 

when  practicable,  to  allot  them  to  individuals  or  committees  to  report  thereon. 

3.  To  maintain  uncomiiromisingly  the  principle  of  purity  in  Medicine. 

4.  To  form  a  bond  of  union  amongst  the  various  associations  estaljlished  for  the  advance- 

ment of  Pharmacy,  by  receiving  from  them  delegates  to  the  annual  Confei-ence. 
Art.  II. — Membership   in   the   Conference   shall  not  be   considered   as   conferring   any 
guarantee  of  professional  competency. 

RULES. 

1.  Any  person  desiring  to  become  a  member  of  the  Conference  shall  be  nominated  in 
writing" by  a  member,  and  be  balloted  for  at  a  general  meeting  of  the  members,  two-thinls 
r^f  the  votes  given  being  neeilful  for  his  election.  If  the  application  be  maile  during  the 
recess,  the  Executive  Committee  may  elect  the  candidate  by  a  unanimous  vote. 

2.  The  subscription  shall  be  7s.  Gd.  annu.ally,  which  shall  be  due  in  advance  upon  July  1. 

3.  Any  member  whose  subscription  shall  be  more  than  two  years  in  an-ear,  alter  written 
application,  shnll  be  liable  to  be  removed  from  the  list  by  the  Executive  Commiitee.  Members 
may  be  expelled  for  improper  conduct  l)y  a  majority  of  three-fourths  of  those  voting  at  a 
general  meeting,  provided  that  fourteen  days'  notice  of  such  intention  of  expulsion  has 
been  sent  by  the  Secretaries  to  each  member  of  the  Conference. 

4.  Evei-y  association  established  for  the  advancement  of  Pharmacy  s'lall,  during  its 
recognition  by  the  Conference,  be  entitled  to  send  delegates  to  the  annual  meeting. 

5.  The  Officers  of  the  Conference  shall  be  a  President,  four  Vice-i)residents  by  election, 
the  past  Presidents  (who  shall  be  Vice-presidents), a  Treasurer,  two  General  Secretaries,  one 
local  Secretary,  and  nine  other  members,  who  shall  collectively  constitute  the  Executive 
Committee.  Three  members  of  the  E.xecutive  Committee  to  retire  annually  by  ballot,  the 
remainder  being  eligible  for  re-election.  Thoy  shall  be  elected  at  each  annual  meeting,  by 
ballot  of  those  present. 

0.  At  each  Conference  it  shall  be  determined  at  what  place  and  time  to  hold  that  of  tl.e 
next  year. 

7.  Two  members  shall  be  elected  by  the  Conference  to  audit  the  Treasurer's  accounts, 
such  audited  accounts  to  l>e  presented  annually. 

8.  The  Executive  Committee  shall  present  a  rei^ort  of  proceedings  annually. 

9.  These  rules  shnll  not  be  altered  except  at  an  annual  meeting  of  the  members. 

10.  Reports  on  subjects  entrusted  to  individuals  or  committees  for  investigation  shall  be 
presented  to  a  future  meeting  of  the  Conference,  whose  property  they  shall  become.  All 
reports  shall  be  presented  to  the  Executive  Committee  at  least  fourteen  days  before  the 
annual  meeting. 

•«*  Authorsnre  speciaUy  requested  to  sendthe  titlesof  their  Papersto  The  Hon.  Gen. Sees,  Brit. 
Pkarm.  Conf.,  17,  Bloomshury  Square,  London,  W.C.,  ivco  or  three  weekx  before  the  Annual 
Meeting.     The  subjects  will  then  be  extensively  advertised,  and  thusfuU  interest  will  he  secured. 


FORM  OF  NOillXATIOX. 

I  Komiiiate 

(Name) 

(Address) ; 

OS  a  Mcmher  of  the  British  Pliarmaceutical  Confcvaicc. 

Mt'.mlicr. 

Date 

This  or  any  similar  form  must  be  filled  up  legibly,  and  forwardeil  to  Tin:  Afist.  Secretary, 
Jirit.  Pharin.  Couf.,  17,  Bloomsbury  Square,  Loudon,  W.C,  who  will  obliiin  the  necessary 
signature  to  the  paper. 

Pupils  and  Assistants,  as  well  as  Principals,  are  invited  to  become  members. 
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c/o   Messrs.   Grimwade,   Eidley   it    Co.,   28,   Bishopsgate    Street, 

London,  E.C. 

Hallawell,  Mr.  J.,  Porto  Aligre,  Brazil  (Year -Book  to  Messrs.  Symes 

cV.-  Co.,  14,  Hardman  Street,  Liverpool). 
Hallawell,  Mr.  J.  L.,  Pelotas,  Brazil  (Year-Book  to  Messrs.  Symes  & 

Co.,  14,  Hardman  Street,  Liverpool. 
Headdiug,  Mr.  C,  Port  Adelaide,  South  Australia. 
Helmore,  Mr.  0.,  Medical  Hall,  Kimberley,  South  Africa. 
Hirst,  Mr.  C.  E.,  96,  Spencer  Street  West,  Melbourne,  Victoria. 
HooiJer,  D.,  F.I.C.,  F.C.S.,  Ootaeamund,  Nilgiris,  Madras,  India. 
Hooper,  Mr.  E.  G.,  Church  Street,  Hawthorn,  Victoria. 
Horneman,  Mr.  L.,  Cape  Town  (c/o  Messrs.  Simpkin,  Marshall  &  Co., 

32,  Paternoster  Kow,  E.C). 
Hnggard,  W.  E.,  M.A.,  M.D.,  M.E.C.P.,  British  Pro  Consul,  Davos 

Platz,  Switzerland. 
Hughes,  Mr.  A.  E.,  Elizabeth  Street,  N.  Melbourne. 
Huntsman,  Mr.  T.,  250,  Nicholson  Street,  Fitzroy,  Victoria. 
Hustler,  Mr.  F.  F.,  Port  Adelaide,  South  Australia. 
Hustwick,  Mr.  T.  H.,  Blenheim,  New  Zealand. 
Hutchinson,  Mr.  F.  P.,  New  Brighton  Dispensary,  Woodstock,  near 

Cape  Town. 

lugham,  Mr.  Thomas,  Eockhampton,  Queensland  (Year-Book  to 
Slessrs.  Burgoyne,  Burbidges  &  Co.,  Coleman  Street,  E.C). 

Jackson,  A.  H.,  B.Sc,  F.CS.,  Villa  Mancunium,  Daudenoug  Eoad, 
Caulfield,  Melbourne  (Year-Book  to  Messrs.  Wm.  Boweu  &  Co., 
Collins  Street,  Melbourne). 

Jackson,  Mr.  H.  F.,  2263,  St.  Catherine  Street,  Montreal  (Year-Book 
to  Messrs.  Horner  &  Sons,  Mitre  Square,  E.C,  c/.o  Messrs.  Lyman, 
Sons  &  Co.). 

Jackson,  Mr.  J.  W.,  1,  Brouglitou  Villa,  Ocean  Street,  Woolahra, 
Sydney,  N.S.W. 

Jones,  Mr.  J.  C,  181,  Bridge  Eoad,  Eichmoud,  Victoria. 

Jones,  Mr.  J.  E.,  Pretoria,  Transvaal  (Year-Book  to  Messrs.  Gilbert- 
son  &  Sons,  11,  St.  Andrew's  Street,  Holborn,  E.C). 

Kennedy,  Mr.  R.  Frank,  Warrnambool,  Victoria. 

Kunte,  A.  M.,  B.A.,  M.D.,  Demonstrator  of  Anatomy,  Grant  Medical 

College,  Bombay  (Year-Book  to   Messrs.  Phillips  &  Co.,  Limited, 

16,  Finsbury  Circus,  E.C). 

Lacey,  Mr.  James,  Bourke  Street,  Melbourne,  Victoria. 

Lane,  Mr.  C  B.,  Inverell,  New  South  Wales. 

Ley,  Mr.  D.,  East  Maitlaud,  New  South  Wales  (Year-Book  to  Messrs. 

Evans,  Lescher  &  Webb,  GO,  Bartholomew  Close,  E.C). 
Llewellyn,   Mr.   J.,    Shanghai     (Year-Book  to    Messrs.  Maw,  Son  & 

Thompson,  11,  Aldersgate  Street,  E.C). 

McGregor,  Mr.  D. ,  Messrs.  Bathgate  &  Co.,  Calcutta  (Year-Book  to 

Messrs.  Alex.  Lawrie  &  Co. ,  14,  St.  Mary  Axe,  E.C). 
Maclachlan,  Mr.  H.  F.,  Winburg,  Orange  Free  State  (Year-Book  care 

of  Messrs.  Simpkin,  Marshall,  Hamilton  &  Kent,  32,  Paternoster 

Eow,  E.C). 
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Mager,  Mr.  W.,  Queenstown,  South  Africa  (Year-Book  to  Messrs.  J. 

Murdock  &  Co.,  52,  Leadenhall  Street,  E.G.). 
Marchaut,  Mr.  C.  ii.,  Charing?  Cross,  Ootacainund,  ludia. 
Marshal,  Mr.  A.,  Moe,  Gippsland,  Victoria. 
Marshall,  Mr.  M.,  04,  Princes  Street,  Duuedin,  New  Zealaud. 
Marstou,  Mr.  C.  E.,  Cotliatu  Road,  Kew,  Victoria. 
Mason,  A.  H.,  F.C.S.,  F.R.M.S  ,  u'J-01,  Maiden  Lane,  New  York 

City,  U.S.A. 
Meiriug,   Mr.  J.,  Worcester,  Cape   Colony,   S.   Africa  (Year-Book  to 

Messrs.  Evans,  Lescher  &  Webb,  GO,  Bartholomew  Close,  E.G.). 
Melhuish,  Mr.  T.  B.,  Bowral,  New  South  Wales. 
Mercer,  Mr.  Win.,  Daylesford,  Victoria. 
Miller,  Mr.  A.  P.,  Murray  Street,  Hobart,  Tasmania  (Year-Book  to 

Messrs.  Maw,  Son  &  Thompson,  11,  Aldersgate  Street,  E.G.). 
Miller,  Mr.  G.  13.,  Graaf  Ileinet,  Cape  Colony  (Year-Book  to  Messrs. 

B.  G.  Lennon  &  Co.,  14,  Bunhill  How,  E.G.). 
Miller,  Mr.,  Ga])e  Town  (Year-Book  to  Messrs.  Simpkin,  Marshall, 

Hamilton  &  Kent,  32,  Paternoster  How,  E.C  ). 
Moore,  Mr.  J.,  care  of  Messrs.  Elliott  Brothers,  34,  Oxford  Street, 

Sydney,  New  South  Wales  (Year-Book  to  Messrs.  Grimwade,  Ridley 

&  Co.,  82,  Bisliopsgate  Street,  E.G.). 
Mootooswauiy,  Dr.  P.  S.,  F.L.S.,  Taujore,  India. 
Morrison,  Mr.  .Jos.  E.,  4,  Fabrique  Street,  Quebec. 
Mudliar,  Dr.,  B.S.,  F.T.S.,  Davangere,  Mysore. 

Narayen  Vinayeck,  Piowpoora,  Veniram's  Temple,  Baroda  City,  India 
(Year-Book  to  Messrs.  Phillips  &  Co.,  Limited,  10,  Finsbury 
Circus,  E.G.). 

Ogburn,  Mr.  -T.,  Cbarlton,  Victoria. 
Ogle,  Mr.  M.  F.,  ^^aryborough,  Victoria. 
Owen,  Mr.  A.  J.,  Geelong,  Victoria. 
Owen,  Mr.  H.,  Napier,  New  Zealand. 

Parker,  Mr.  G.  A.,  Port  Pvoad,  Hindmvrsli,  South  Australia  (Year- 
Book  to  Messrs.  Evans,  Lescher  &  Webb,  00,  Bartholomew  Close, 
E.G.). 

Parker,  Mr.  J.,  King  William  Street,  Adelaide,  South  Australia. 

Parker,  Surgeon-Major  J.,  M.D.,  B\culla  Club,  Bombay  (Letters  to 
Messrs.  Grindlay  &  Co.,  a,").  Parliament  Street,  S.W.). 

Parkin,  Mr.  J.  It.,  Gl,  Bleury  Street,  Montreal  (Year-Book  to  Messrs. 
Horner  <fc  Sous,  Mitre  Sjuare,  E.G.,  care  of  Mes.srs.  Lyman,  Sous 
&  Co.). 

Petit,  Monsieur  A.,^Bue  Favart,  8,  Paris. 

Phillips,  Mr.  T.,  Inglewood,  Victoria. 

Pincus,  Mr.  Max,  Gastlemaine,  Victoria. 

Plowman,  Sidney,  F.K.C.S.,  F.I.G.,etc..  Skirbeek,  Frankston,  Victoria. 

Pond,  Mr.  J.  A.,  '.»'.),  (^)aoen  Street,  Auckland,  New  Zealand. 

Porter,  Mr.  H.,  liithgow,  Sydney,  New  Soutli  Wales  (Year-Bouk  to 
Messrs.  Burgoyne,  Burbidges  A  Co.,  IG,  Coleman  Street,  E.G.). 

Potts,  Mr.  H.  W.,  Enroa,  Victoria. 

Powell,  Mr.  Tiiomas  W.,  St.  George's,  (irenada,  B.W.I. 

Quipp,  Mr.  .Tosoph  I-.  H.,  '.)•">,  Windsor  Street,  Montreal  (Year-Book 
to  Messrs.  Horner  &  Sons,  Mitre  Siiuare,  E.G.,  care  of  Messrs. 
Lyman,  Sons  &  Co.). 

Iladcmacher,  Mr.  H.  \.,  Lawrence,  Mass.,  U.S.A. 
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Eatnayeke,  J.  M.,  L.E.C.S.,  LTlCP.,  Kandy,  Ceylon  (Assistant 
Superintendent  of  Yacciuation). 

Eawlins,  Mr.  S.  A.,  Medical  Hall,  Park  Street,  Port  of  Spain,  Trinidad 
(Ycar-Eook  to  Messrs.  G.  Philip  &  Son,  32,  Fleet  Street,  E.G.). 

Eichards,  Mr.  A.,  Phaniix  Pharmacy,  Frederick  Street,  Port  of 
Spain,  Trinidad  (Year-Book  to  Messrs.  Evans,  Sous  &  Co.,  Liver- 
pool). 

Eoberts,  Mr.  E.,  17,  Yia  Tovnabuoni,  Florence,  Italy. 

Eoberts,  Geo.,  M.D.,  312.  Elk  Street,  Buffalo,  N.Y. 

Eoss,  Mr.  W.  C,  Frederick  Street,  Port  of  Spain,  Trinidad. 

Eow,  Mr.  W.  E.,  George  Street  North,  Sydney,  New  South  Wales 
(Year-Book  and  Letters  care  of  Messrs.  Saddington  &  Co.,  30, 
Lime  Street,  E.G.). 

Euttonjee,  Mr.  H.,  27,  Moody  Caua  Street,  Fort  Bombay,  India  (Year- 
Book  care  of  Messrs.  C.  Bogler  &  Co.,  6,  Gt.  St.  Helens,  E.C.). 

Sadler,  Mr.  H.  W.,  New  South  Wales. 

Salmon,   Mr.  A.  .J.,  "  The   People's  Dispensary,"  Lucea,  Hanover, 

Jamaica,  B.W.I. 
Salmon,  Mr.  J.,  Messrs.  Salmon  &  Walker,  Central  .Jones  Street, 

Kimberley,  South  Africa. 
Samuel,  Mr.  J.  B.,  Mussoorie,  India  (Year-Book  and  Letters  care  of 

Messrs.  A.  Lawrie  &  Co.,  14,  St.  Mary  Axe,  E.C.). 
Sanders,  Mr.  H.  C,  Faure.smith,  Orange  Free  State. 
Schiir,    Prof.    Ed.,    M.D.,    Pharmaceutisches    Institut    Universitat, 

Strassburgh. 
Sharland,  Mr.  Chas.,  Lome  Street,  Auckland,  N.Z.  (Year-Book  to 

Messrs.  Sharland  &  Co.,  43,  London  Wall,  Loudon,  EC). 
Sharland,  Mr.  F.  C  ,  Wellington,  N.Z.  (Year-Book  to  Messrs.  Shar- 
land it  Co.,  43,  London  Wall,  London,  E.C.). 
Shaw,  Mr.  .Jesse,  Fort  Beaufort,  South  Africa  (Year-Book  to  Messrs. 

B.  G.  Lennon  &  Co.,  14,  Buubill  Eow,  E.C.). 
Shilliuglaw,  Mr.  H.,  Swanston  Street,  Melbourne,  Victoria. 
Sloper,  Mr.  F.  E.,  Oxford  Street,  Sydney. 
Smith,  Mr.  A.  E.Bertie,  Bombay  (Year-Book  to  Messrs.  Craig,  Baldry, 

&  Co.,  Coleman  Street,  E.C.). 
Smith,  Mr.,  Dalhousie  Square,  Calcutta  (Year-Book  to  Messrs  E^ans, 

Lescher  &  Webb,  60,  Bartholomew  Close,  E.C.). 
Smith,  Dr.  J.,  Paramatta,  New  South  Wales. 
Smith,  Mr.  W.  E.,  care  of  Messrs.  W.  E.  Smith  &  Co.,  Mount  Eoad, 

Madras. 
Speechly,  Mr.  E.,  Kurachi,  Scinde,  India  (Year-Book  and  Letters  care 

of  Messrs.  A.  Lawrie  &  Co.,  14,  St.  Mary  Axe,  E.C. ). 
Spencer,  Mr.  E.,  Mangakahia,  Auckland,  New  Zealand. 
Squire,  Mr.  F.  E.,  San  Eemo,  Italy. 
Stewart,  Mr.  F.  S.,  Bombay  (Year-Book  to  Messrs.  Phillips  &  Co., 

Limited,  16,  Fiusbury  Circus,  E.C). 
Stoddart,  Mr.  A.  L.,  Burwood  Eoad,  Hawthorn,  Victoria. 
Swift,  Mr.  G. ,  67,  Swanston  Street,  Melbourne,  Victoria. 
Symes,  Mr.  T.  E.,  Bundle  Street,  Adelaide,  S.  Australia. 

Taitt,  Mr.  A.  J.,  Colonial  Di.spensary,  Frederick  Street,  Port  of  Spain, 

Trinidad. 
Taylor,  Mr.  Edward,  Brisbane,  Queensland. 
Taylor,  Mr.  G.  0.,  Lawrence,   Otago,  New  Zealand  (Year-Book  to 

Messrs.  Evans,  Lescher  &  Webb,  60,  Bartholomew  Close,  E.G.). 
Tebb,  Mr.  H.,  2,  George  Street,  Cape  Town  (Year-Book  and  Letters 

to  Messrs.  13.  G.  Lennon  &  Co.,  14,  Bunhill  Eow,  E.G.). 


285 


286        BRITISH  PHAKMACEUTICAL  COXFEREXCE. 

Timmins,  Mr.  W.  P.,  r,l,  Glebe  lioad,  Sydney,  N.S.W.  (Year-Boolc  to 
Messrs.  Grimwade,  Eidley  &  Co.,  Mildmay  Chambers,  82,  Bishops- 
gate  Street,  E.C.). 

Tremble,  Mr.  J.  E.,  Corner  of  Mountain  and  St.  Catherine  Street, 
Montreal  (Year-Book  to  Messrs.  Horuer  &  Sous,  Mitre  Sciuare, 
E.G.,  care  of  Messrs.  Lyman,  Sons  &  Co.,  Montreal). 

Turner,  Mr.  W.  0.,  Messrs.  Akermau,  Turner  &  Co.,  Pietermaritzburg, 
Natal  (Year-Book  to  Messrs.  A.  Durant  &  Co.,  89,  Gresham  Street, 
E.G.). 

Vale,  Mr.  J.  F.,  Kensin;^ton,  Victoria. 
Venkatswamy  Naidoo,  Chikhli,  India. 

Walker,  Mr.  A.  E.,  Bombay  (Year-Book  to  Messrs.  Phillips  <&  Co., 
Limited,  10,  Finsbury  Circus,  E.G.). 

Walsh,  Mr.  A.,  Port  Elizabeth,  South  Africa  (Year-Book  and  Letters 
to  Messrs.  B.  G.  Lennou  &  Co.,  14,  Bunhill  Row,  E.G.). 

Ward,  Mr.  F.  W.,  Messrs.  E.  Morrison  &  Co.,  Naini  Tal,  East 
Indies. 

Wardrop,  Mr.  W.,  Main  Eoad,  S.  Dunedin,  N.Z. 

Watt,  Mr.  A.  J.,  528,  George  Street.  Sydney,  N.S.W.  (Year-Book  and 
Letters  to  Messrs.  Burgoyne,  Burbidges,  Cyriax  &  Farries,  IG,  Cole- 
man Street,  E.G.). 

Weaver,  Mr.  B.  J.  G.,  Beardy  Street,  Armidale,  N.S.W. 

Wetzel,  Mr.  H.  A.,  Detroit,  Michigan,  United  States,  c/o  Messrs. 
Park,  Davis  &  Co.,  21,  North  Audley  Street,  W. 

Wheeler,  Mr.  F.,  Graut  Street,  Alexandra,  Victoria. 

Wilkinson,  Mr.  .J.,  Herbertong,  Queensland. 

Wilkinson,  Mr.  T.  M.,  Medical  Hall,  Dunedin,  New  Zealand. 

Willett,  Mr.  J.  A.,  Port  Elizabeth  (Year-Book  to  Messrs.  B.  G. 
Lennon  &  Co.,  14,  Bunhill  Row,  E.G.). 

Williamson,  Mr.  H.  B.,  Wanganui,  New  Zealand. 

Wolfenden,  Mr.  H.  W.,  Chai)el  Street,  Prahran,  Victoria. 

Woodcock,  R.  G.,  F.I.C.,  F.G.S.,  630  to  042,  West  S.Jth  Street,  New 
York,  U.S.A. 

Woodman,  Mr.  C.  J.,  Kensington,  S.  Australia. 

Woolnough,  Mr.  H.  A.,  Hong-Kong  Dispensary,  Hong-Kong  (Year- 
Book  to  47,  Fore  Street,  Ipswich). 


NOTICE. 

Members  are  requested  to  report  any  inaccuracies  in  these 
li^ts  by  letter,  addressed  asfullows: — 

The  Asst.  Secretaky, 

BuiT.  Phaum.  Conf., 
17,  Bloomsbury  Square,  London,  W.C. 
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HOME   MEMBERS. 

Abraham,  Alfred  C,  F.I.C.,  F.C.S.,  87,  Bold  Street,  Liverpool. 

Abraham,  Mr,  T.  F.,  87,  Bold  Street,  Liverpool. 

Adams,  Mr.  F.,  High  Street,  Stoke-ou-Trent. 

Adams,  Mr.  Herbert  Richard,  22,  The  Common,  Woolwich. 

Aitken,  Mr.  R.,  73,  Princes  Street,  Edinburgh. 

Alcock,  F.  H.,  F.I.C.,  F.C.S.,  9,  Broad  Street  Corner,  Birmingham. 

Alexander,  Mr.  G.,  93,  Park  Road,  Liver))ool. 

Alexander,  Mr.  J.,  81,  South  Road,  Waterloo,  Liverpool. 

Alexander,  Mr.  W.  G.,  14,  Portland  Place,  Leith. 

Allen,  A.  H.,  F.I.C.,  F.C.S.,  Sydenham  Cottage,  Park  Lane,  Sheffield. 

Allen,  Mr.  B.,  125,  Hamilton  Road,  Redland,  Bristol. 

Allen,  Mr.  C.  B.,  20,  High  Road,  Kilburn,  N.W. 

Allen,  Mr.  W.  N.,  48,  Henry  Street,  Dublin. 

Allenby,  Mr.  W.,  Castlegate,  Helmsley,  Yorkshire. 

Allison,  Mr.  E.,  11,  Blanket  Row,  Hull. 

Anderson,  Mr.  A.  B.,  38,  Princes  Street,  Dundee. 

Anderson,  Mr.  D.  S.,  Market  Hall,  Chesterfield. 

Anderson,  .Jas.,  F.R.P.S.,  12,  Murano  Place,  Edinburgh. 

Anderson,  Mr.  W. ,  3,  Portland  Place,  Staljbridge. 

Andrews,  E.  A.,  F.C.S..  St.  Maiy's  Hospital,  Paddington,  W. 

Anthony,  Mr.  D.,  39,  St.  Mary  Street,  Cardiff. 

Arblaster,  Mr.  C.  J  ,  13,  Hagley  Road,  Birmingham. 

Archer,  Mr.  J.  S.,  Guiseley,  Leeds. 

Argue,  Mr.  J.,  60,  Queen  Street,  Ramsgate. 

Arkinstall,  Mr.  W.,  25,  Burnaby  Gardens,  Chiswick,  S.W. 
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Arnold,  Mr.  S.,  42,  Mount  Ephraim,  Tunbridge  Wells. 

Arrandale,  Mr.  W.,  1G9,  Manchester  Road,  Denton,  Lancashire. 

Arthur,  Mr.  Charles,  Royal  Infirmary,  fjdiuburgh. 
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Asteu,  Mr.  W.,  530,  Coventry  Road,  Birmingham. 
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Babtie,  Mr.  J.,  30,  High  Street,  Dumbarton. 
Eagshaw,  Mr.  H.  B.,  77,  Werneth  Hall  Road,  Oldham. 
Bagshaw,  Mr.  W.,  37,  Yorkshire  Street,  Oldham. 
Baily,  Mr.  J.,  5,  Pond  Street,  Hampstead,  N.W. 
Bain,  Mr.  John,  4,  Quadrant,  Lime  Street,  Liverpool. 


288  BIHTISH    PHA1!MACEUTICAL    CONFERENCE. 
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Bamitt,  Mr.  J.,  80,  The  Parade,  Leamington, 

Barr,  Mr.  K.,  Gourock,  N.B. 
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Baxter,  Mr.  G.,  19,  Foregate  Street,  Chester. 

Baxter,  Mr.  W.  J.,  Church  Street,  Coleraiue. 

Bayley,  Mr.  G.  H.,  12,  Victoria  Road,  Saltaire,  near  Leeds. 

Baynes,    J.,    Ph.D.,   F.I.C.,    F.C.S.,    F.R.M.S.,   Laboratory,   Ro^al 

Chambers,  Scale  Lane,  Hull. 
Beach,  Mr.  J.,  '.),  East  Street,  Bridport. 
Beal,  Mr.  E.  J.,  High  Street,  Ilford, 
Beck,  Mr.  A.  N.,  11,  York  Building,  Hastings. 
Beggs,  Mr.  G.  1).,  Medical  Hall,  Dalkey,  Co.  Dublin. 
Belfield,  Mr.  W.,  2()7,  Stamford  Street,  Ashtou-uuder-Lyne. 
Bell,  Mr.  C.  15.,  (i,  Spring  Bank,  Hull. 
Bell,  E.  Wightman,  F.C.S.,  High  Bridge,  Spalding. 
Bell,  Mr.  R.  H.,  27,  Thornton  Place,  Sunderland. 
Bell,  Mr.  W.  H.,  90,  Albany  Street,  N.W. 
Benger,  F.  B.,  F.I.C.,  F.C.S.,  The  Grange,  Knutsford. 
Bennett,  Mr.  G.,  Westhorjie  House,  Southwell,  Notts. 
Bcunison,JIr.R.,01,Smeaton  Street, North  Orniesby.Middlesborough. 
Berry,  W.,  F.C.S.,  F.I.Inst.,  7,  Hampton  Park,  Reilland,  Bristol. 
Bevan,  Mr.  C.  F.,  02,  Church  Street,  Harwich. 
Billing,  Mr.  T.,  80,  King's  Road,  Brighton. 
Billington,  Mr.  F.,  1()9,  Wavertree  Road,  liiverj'ool. 
Bilson,  Mr.  F.  E.,  1,  Lansdown  Crescent,  Bourncmoutli. 
Bindloss,  Mr.  (r.  F.,  Carnfortii,  Brondesbury  Park,  N.W. 
Bingloy,  J.,  J. P.,  F.C.S. ,  Northampton. 
Birch,  Mr.  H.  C. ,  .'39,  Church  Road,  Upper  Norwood,  S.E. 
Bird,  Mr.  F.  C.  J.,  l'>,  Lawrence  Pountuey  Lane,  London,  E.C. 
Birkett,  Mr.  .1.,  10,  The  Crescent,  Morecambe,  I^ancs. 
Bifihop,  Mr.  W.  M.,  47,  Perry  Hill,  Catford,  Loudon,  S.E. 
Blalw-y,  Mr.  J.  J.,  Allortou  Road,  Woolton,  near  Liverpool. 
Blackshaw,  Mr.  T.,  3;'),  Market  Place,  Burslem. 
Blain,  Mr.  \V.,  2.j,  Market  Street,  Bolton. 
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Blake,  Mr.  C.  A.,  47,  Piccadilly,  W. 

Blatchley,  Mr.  T.,  Yeadou,  Yorks. 

Bletsoe,  Mr.  J.,  2,  Hill  Street,  Riebmoud,  Surrey. 

Blood,  Mr.  C,  14,  Oxford  Road,  Waterloo,  Liveri)Ool. 

Blunt,  T.  P.,  M.A.,  F.C.S.,  Wyle  Cop,  Shrewsbury. 

Blunt,  Mr.  W.  B.,  Market  Place,  Derby. 

Blyton,  Mr.  J.,  393,  Waterloo  Road,  Cheetliam  Hill,  Manchester. 

Boa,  Mr.  Peter,  119,  George  Street,  Edinburgh. 

Bolam,  Mr.  J.,  46  &  48,  Northumberland  Street,  Newcastle-on-Tyue. 

Bolton,  Mr.  C.  A.,  40,  Carlton  Street,  Nottingham. 

Borland,  J.,  F.L.S.,  F.C.S.,  F.R.M.S.,  7,  King  Street,  Kilmarnock. 

Borthwick,  Mr.  A.  J.,  Market  Place,  Selkirk. 

Bostock,  Mr.  W.,  Sylvester  House,  Ashton-under-Lyne. 

Botham,  Mr.  .J.,  Higher  Brougbton,  Manchester. 

Bottle,  A.,  F.C.S.,  37,  Townwall  Street,  Dover. 

Bourdas,  Mr.  I.,  48,  Belgrave  Road,  S.W. 

Bowden,  Mr.  T.  L.,  High  Street,  Keynsham,  Bristol. 

Bowden,  Mr.  W.,  294,  Liverpool  Road,  Patricroft,  Lancashire. 

Bowen,  Mr.  J.  W.,  13,  Curzon  Street,  W. 

Bowles,  Mr.  W.  J.,  3,  Newland  Terrace,  Kensington,  W. 

Bowman,  Mr.  J.,  3,  Duke  Street,  Leith,  N.B. 

Bowman,  Mr.  W.  Powell,  7,  White  Horse  Street,  Leeds. 

Boyce,  Mr.  G.,  The  Orchard,  Chertsej-. 

Boyce,  Mr.  J.  P.,  Peascod  Street,  Windsor. 

Braby,  F.,  F.C.S.,  F.G.S.,  M.R.I.,  Bushey  Lodge,  Teddiugton. 

Bradbury,  Mr.  T. ,  1,  High  Street  West,  Grlossop. 

Bradley,  Mr.  C,  46,  Market  Place,  Reading. 

Bradley,  Mr.  T.  D.,  Dunstall  House,  81,  Monkton  Street,  Ryde,  Isle 

of  Wight. 
Branson,  F.  W.,  F.I.C.,  F.C.S.,  14,  Commercial  Street,  Leeds. 
Brayshay,  Mr.  T. ,  38,  High  Street,  Stockton-on-Tees. 
Breadner,  Mr.  C.  G.,  Cheetham,  Manchester. 
Brearej',  Mr.  A.  W. ,  Prospect  Hill,  Douglas,  Isle  of  Man. 
Brewster,  Mr.  W. ,  43,  Market  Place,  Kingstou-on-Thames. 
Bridge,  Mr.  G.  E.,  Bournemouth. 
Briggs,  Mr.  G.,  221,  Woodhouse  Lane,  Leeds. 
Bright,  Mr.  R.,  29,  Broad  Bridge  Street,  Peterborough. 
Broadbent,  H.,  F.I.C.,  F.C.S.,  50,  Belle  Yue  Road,  Leeds. 
Broadbent,  Mr.  JohnB.,  Honley,  Yorks. 
Brodie,  Mr.  R.,  253,  Crown  Street,  Glasgow. 
Brooks,  Mr.  H.  J.  R.,  13,  Cornmarket  Street,  Oxford. 
Broomhead,  Mr.  G.  E.,  441,  Union  Street,  Aberdeen. 
Brown,  Mr.  Edwin,  227,  Brownlow  Hill,  Liverpool. 
Brown,  Mr.  Edward,  159,  Woodhouse  Lane,  Leeds. 
Brown,  Mr.  D.,  93,  Abbey  Hill,  Edinburgh. 
Brown,  Mr.  John,  31,  Stafford  Street,  Edinburgh. 
Brownen,  G.,  F.C.S.,  16,  Althorpe  Road,  Upper  Tooting,  S.W. 
Bruuker,  J.  E.,  M.A.,  F.C.S.,  68,  Grafton  Street,  Dublin. 
Buchanan,  Mr.  .1.,  52,  North  Bridge,  Edinburgh. 
Buck,  Mr.  Anthony  S.,  179,  Bedford  Street,  Liverpool. 
Buckett,  Mr.  A.  H.,  22,  Market  Place,  Penzance. 
Buckle,  Mr.  J.,  Market  Place,  Malton,  Yorks. 
Bullen,  Mr.  G.  W.,  57,  Market  Street,  Ash  by  de  la  Zouch. 
Bullock,  J.  L.,  F.I.C.,  F.C.S.,  3,  Hanover  Street,  W. 
Burden,  Mr.  E.  M.,  37,  Duke  Street,  W. 
Burford,  S.  F.,  F.C.S.,  Halford  Street,  Leicester. 
Burley,  Mr.  WiUiam,  137,  George  Street,  Edinburgh. 
Burn,  Mr.  Thos.,  446  &  448,  Rochdale  Road,  Manchester. 
Burn,  Mr.  W.,  I'J,  Market  Place,  Durham. 
Burnett,  Jos.  F.,  F.C.S.,  Worcester  Street,  Oxford. 
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Burnett,  Mr.  K.,  Fraserburgh,  N.B. 

Burns,  Mr.  W.,  142,  High  Street,  Ayr,  N.B. 

Burrell,  Mr.  G.,  1H3,  High  Street,  Montrose. 

Burroughs,  Mr.  Ci.  H.,  Christ  Church  Road,  Oxton,  Birl^enheacl. 

Burroughs,  Mr.  S.  M.,  7,  Snow  Hill,  Holboru  Viaduct,  E.C. 

Bush}',  Mr.  J.,  Harjjemlen,  Herts. 

Butler,  Mr.  E.  H.,  New  Havniarket,  Leicester. 

Butterworth,  Mr.  A.,  37,  Wakefield  Road,  Bradford,  Yorks. 

Caley,  Mr.  A.  J.,  Chapel  Field,  Norwich. 

Calvert,  Mr.  J.,  Belle  Acre  House,  Belpcr. 

Canipkin,  Mr.  A.  Sidney,  11,  Rose  Crescent,  Cambridf^p. 

Cannell,  Mr.  W.,  34,  Queen's  Square,  Wolverhamj^ton. 

Cardwell,  Mr.  E.,  Gi,  Minster  Street,  Reading. 

Carlton,  Mr.  H.,  8,  High  Street,  Horncastle. 

Carr,  Mr,  W.,  170,  ^Yharf  Street,  Leicester. 

Carswell,  Mr.  T.  R.,  1,  I>av  Street,  Newcastle-on-Tyne. 

Carteighe,  M.,  F.I.C.,  F.C.'s.,  180,  New  Bond  Street,  W. 

Carter,  Mr.  E.,  York  Glass  Comjiany,  York. 

Carter,  Mr.  R.  W.,  Naas,  Co.  Kildare,  Ireland. 

Carter,  Mr.  W.,  2,  Union  Terrace,  Cheetham  Hill,  Manchester. 

Cave,  Mr.  J.  R.,  52,  Nevill  Street,  Southpfirt. 

Caw,  Mr.  J.,  9,  Bounvgate,  Cupar,  Fife,  N.B. 

Chamberlain,  A.  G.,  F.C.S.,  3,  Market  Place,  Rugby. 

Chaplin,  Mr.  J.  H.,  CO,  Westgatc,  Wakefield,  Yorks. 

Chaplin,  Mr.  J.  L.,  (iO,  Westgate,  Wakefield,  Yorks. 

Chapman,  Mr.  H.,  52,  Newborough  Street,  Scarborough. 

Chapman,  Mr.  J.  J.,  20,  Boundary  Road,  N.W. 

Charity,  Mr.  W.,  101,  Leadenhall  Street,  E.C. 

Chase,  Mr.  T.,  151,  Broad  Street,  Edgbaston,  Birmingham. 

Chaston,  Mr.  A.  E.,  45,  High  Street,  Winchester. 

Chater,  Mr.  E.  M.,  120,  High  Street,  Watford. 

Chattaway,  Wm.,  F.I.C.,  F.C.S.,  Apothecaries'  Hall,  Water  Lane,  E.C. 

Cholerton,  Mr.  Alf.  F.,  40,  Belgrave  Street,  Leicester. 

Church,  Prof.  A.  H.,  M.A.,  F.R.S.,  F.LC,  F.C.S.,    Shelsley,   Kew, 

Surrey. 
Clague,  Mr.  Thos.  Maltby,  11,  Grey  Street,  Newcastle-ou-Tyne. 
Clapham,  Mr.  J.  W.,  Oakdale  House,  Meanwood  Road,  Leeds. 
Clare,  Mr.  Thos.,  Harcourt  Place,  Scarborough. 
Clark,  Mr.  J.,  11,  Melbourne  Terrace,  York. 
Clark,  Mr.  J.  A.,  48,  The  Broadway,  London  Fields,  Hackney,  E. 
Clark,  Mr.  James,  65,  St.  Nicholas  Street,  Aberdeen. 
Clark,  Mr.  .L  W.,  Victoria  Road,  Leicester. 
Clark,  Mr.  Rifhard,  17,  Smith's  Place,  Leith  Walk,  Edinburgh. 
Clark,  W.  I.,D.Sc.,  A.LC,  104  A-  IOC),  South  Canougatc,  Edinburgh. 
Clarke,  C.  G.,  F.S.S.,  5,  (J  X-  7.  Raven  Row,  E. 
Clarke,  Mr.  C.  H.,  l'.»,  Moore  Street,  Chojjstow,  Mon. 
Clarke,  Mr.  F.,  101,  Whitecross  Street,  E.C. 
Clarke,  Mr.  G.  B.,  H,  High  Street,  Woburn,  Beds. 
Clarke,  Mr.  J.,  38,  Cieorge  Street,  Croydon. 
Clarke,  Mr.  W.  H.,  51,  Phuustead  Road,  Plumstead,  S.E, 
Clarke,  Mr.  W.  L.,  5,  Tlic  Pavement,  Forest  Hill,  S.E. 
Clayton,  Mr.  F.  C  ,  IH,  St.  James's  Road,  Birmingliam. 
Clayton,  ^fr.  J.  W.,  Banttield,  Ahna  Road,  Aigluirfh. 
Clements,  Mr.  A.,  Market  Street,  Coutebiil,  Co.  Cavan. 
CiitTord,  Mr.  T.  A.,  15,  Park  Terrace,  College  Rond,  Kensal  Green,  W. 
Clifton,  Mr.  E.  S.,  Corn  Hill,  Ipswich. 
Clifton,  Mr.  F.,  34,  Corn  Market,  Derby. 
Clough,  Mr.  J.,  11,  Higli  Street,  Northwicli. 
flower,  Mr.  J.,  22,  lirilgo  Street,  Northftmi>ton. 
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Cofttes,  Mr.  F.  C,  New  Bisford,  Nottiii;,'ham. 

Coats,  Mr.  J.  T.,  13,  Auuaudale  Street,  Edinburgh. 

Cockburn,  Mr.  C.  T.,  23,  Howard  Street,  Glasgow. 

Cocker,  Mr.  J.  J.,  40,  Athol  Road,  Bradford,  Yorks. 

Cocksedge,  Mr.  H.  B. ,  Marlborough,  Sandown,  I.  of  W. 

Cockshott,  Mr.  W.,  32,  Westgate,  Bradford,  Yorks. 

Cocktou,  Mr.  J.,  41,  High  Street,  Maryport. 

Codd,  F.,  Ph.D.,  Marlborough  House,  Cumberland  Street,  Devonport, 

Colchester,  Mr.  W.  M.,  junr.,  53,  Coronet  Street,  Old  Street,  N. 

Coleman,  Mr.  A.,  48,  St.  Mary  Street,  Cardiff. 

Coley,  Mr.  S.  J.,  57,  High  Street,  Stroud. 

Colleuette,  Adolphus,  F.C.S.,  F.R.Met.Soc,  11,  Commercial  Arcale, 

Guernsey. 
Collier,  Mr.  H.,  The  Dispensary,  Guy's  Hospital,  S.E. 
Collins,  Mr.  H.  G.  (Mr.  Kussell's),  High  Street,  Windsor. 
Congreve,  Mr.  G.  T.,  Coombe  Lodge,  Rye  Lane,  Peckham,  S.E. 
Connor,  S.,  L.R.C.S.E.,  L.A.H.D.,  J.P.,  Hill  Street,  Newry,  IrelauL 
Couroy,  M.,  F.C.S.,  '2d,  Fleet  Street,  Liverpool. 
Conyngbam,  Mr.  Hy.,  32,  Upper  Baggot  Street,  Dublin. 
Cooke,  Mr.  P.,  08,  Brighton  Road,  Surbitou. 
Cooley,  Mr.  W.  B.,  5,  Dudley  Street,  Wolverhampton. 
Cooper,  A.,  F.C.S.,  80,  Gloucester  Road,  South  Kensington,  S.W. 
Cooper,  Astley,  F.C.S.,  Oatlands  Chemical  Works,  Meauwood  Road, 

Leeds. 
Cooper,  Mr.  F.  R.,  121,  Market  Street,  Manchester. 
Cooper,  Mr.  G.,  Branscombe,  Axminster,  Devon. 
Corder,  Mr.  Octavius   31,  London  Street,  Norwich. 
Corfield,  Mr.  C,  Church  Street,  St.  Day,  Cornwall. 
Cortis,  A.  B.,  F.C.S.,  30,  South  Street,  Worthing. 
Cossej',  Mr.  J.,  St.  John's,  Maddermarket,  Norwich. 
Cotton,  Mr.  J.,  05,  Church  Street,  St.  Helen's,  Lnncs. 
Cuttrill,  Mr.  .J.  W.,  29a,  Upper  Gloucester  Place,  N.W. 
Coull,  G.,  B.Sc,  17,  Smith's  Place,  Leith. 
Cox,  A.  H.,  J.P.,  St.  Martin's  Place,  Brighton. 
Cranidge,  Mr.  J.,  Denaby,  Mexbro',  Rotherhara. 
Cranidge,  Mr.  S.  W.,  Bonesetter,  The  Levels,  Thorne,  Doncaster. 
Crawshaw,  E.,  F.R.G.S.,  F.R.M.S.,  80,  Fann  St  ,  Aldersgate  St.,  E.C. 
Cridlaud,  F.  E.  J.,  F.C.S.,  192,  Palmerston  Buildings,  Old  Broad  Street, 

E.C. 
Cripps,  R.  A.,  F.LC. ,  The  Laboratory,  Havward's  Heath. 
Crook,  Mr.  C,  East  Thorpe,  Mirfield,  Yorks. 
Crook,  Mr.  W.  G. ,  Public  Analyst,  Norwich. 
Cross,  Mr.  C,  King  Street,  Wiuterton,  Lincolnshire. 
Cross,  Mr.  W.  Goweu,  .J. P.,  70,  Mardol,  Shrewsbury. 
Crowden,  Mr.  S.  G.,  101,  Whitecross  Street,  London,  E.C. 
Crowther,  Mr.  .Jno.,  Grassiugton,  near  Skipton. 
Croydon,  Mr.  E.  H.,  Newcastle,  Staffs. 
Crozier,  Mr.  R. ,  Clifton  Square,  Lytham. 
Cruickshank,  Mr.  G.  P.,  302,  George  Street,  Aberdeen. 
Cruickshank,  Mr.  J.,  5,  Union  Road,  Macduff,  N.B. 
Cruse,  Mr.  T.  H.,  G3,  Palmerston  Road,  Southsea. 
Cubley,  Mr.  (t.  A.,  75,  Crescent  Road,  Slieffield. 
Cuff,  Mr.  R.  C,  25,  College  Green,  Bristol. 
Carrie,  Mr.  W.  L.,  223,  Byres  Road,  Glasgow. 
Curtis,  Mr.  H.,  178,  High  Street,  Lewes. 
Cussons,  Mr.  T.  T.,  Chorley  Road,  Swinton,  Manchester. 
Cutchffe,  Mr.  G.  J.,  7,  Strand,  Dawlish. 
Cuthbert,  Mr.  R.,  12,  Westgate,  Huddersfield. 

Daniel,  Mr.  Edward,  101,  AVaterloo  Crescent,  Nottingham. 
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Dailiug,  W.  H.,  F.I.C.,  F.C.S.,  1'2G,  Oxford  Street,  Manchester. 

Darling,  Mr.  W. ,  120,  Oxford  Street,  Manchester. 

Darroll,  Mr.  W.,  Clun,  Salop. 

Davenport,  Mr.  H.,  33,  Great  Russell  Street,  W.C. 

Davenport,  Mr.  J.  T.,  33,  Great  liussell  Street,  W.C. 

Davidge,  Mr.  H.  N.,  37,  Duke  Street,  Grosvenor  Square,  W. 

Davidson,  Mr.  A.,  172,  High  Street,  Montrose,  N.B. 

Davidson,  Mr.  C,  205,  Union  Street,  Aberdeen,  N.B. 

Davidson,  Mr.  J.  N.,  Dundee. 

Davidson,  Mr.  Wm.,  54,  Castle  Street,  Aberdeen. 

Davies,  Mr.  J.,  75,  Oxford  Street,  Swansea. 

Davies,  Mr.  J.  T.,  Walter's  lload,  Swansea. 

Davies,  Mr.  Thomas,  Forth,  Glamorgan. 

Davies,  Mr.  Win.  A.,  17,  Smith's  Place,  Leith  Walk,  Edinburgh. 

Davis,  Frederick,  B.Sc,  20,  Newington  Causeway,  S.E. 

Davis,  li.  Hayton,  F.C.S.,  23,  Regent  Parade,  Harrogate. 

Dawson,  Mr.  O.  R.,  02,  Belle  Vue  Road,  Southampton. 

Day,  Mr.  J.,  72,  Chapeltowu  Road,  Leeds. 

Day,  Mr.  J.  C.  T.,  130,  George  Street,  Limerick. 

Dechan,  M.,  F.I.C.,  F.C.S.,  5,  Oliver  Place,  Hawick. 

Deck,  A.,  F.C.S.,  9,  King's  Parade,  Cambridge. 

Dennis,  Mr.  .1.  E.,  11,  Clumber  Street,  Nottingham. 

Dewer,  Mr.  F.  L.,  Forrest  Road,  Edinburgh. 

Dickie,  Mr.  J.,  4'Jl,  Victoria  Road,  Crosshill,  Glasgow. 

Diver,  Mr.  B.,  Isleham,  Cambridgeshire. 

Dobinson,  Mr.  T.,  125,  Newgate  Street,  Bishop  Auckland. 

Dodd,  W.  Ralph,  F.C.S.,  2,  St.  Andrew's  Pavement,  Stamford  Hill,  N. 

Dolbtar,  Mr.  .John,  108,  High  Street,  Oxford. 

Donald,  Mr.  D.,  20,  George  Street,  Perth. 

Dott,  D.  B.,  F.R.S.E.,  F.I.C.,  104,  South  Canongate,  Edinburgh. 

Draue,  Mr.  W.,  50,  Knight's  Hill  Road,  West  Norwood,  S.E. 

Druce,  G.  C,  M.A.,  F.L.S.,  118,  High  Street,  Oxford. 

Drysdale,  Mr.  J.  W.,  8,  Crcechurch  Lane,  E.G. 

Dulf,  Mr.  William,  17,  Smith's  Place,  Leith  Walk,  Edinburgh. 

Duncan,  Mr.  Geo.,  care  of^Iessrs.  Ismay  &  Sons,  Newcastle-ou-Tvne. 

Duncan,  Mr.  S.,  li).  West  Blackhall  Street,  (ireenock,  N.B. 

Duncan,  Mr.  W.,  13,  East  Princes  Street,  Rothesay,  N.B. 

Duncan,   Mr.   W.,   Royal   Dispensary,   21,  West   Richmond   Street, 

Edinburgh. 
Dunkley.  Mr.  E.,  57,  High  Street,  Tunbridgc  Wells. 
Dunn,  Mr.  H.,  31,  Otley  Road,  Shipl.-y,  Leeds. 
Dunn,  Mr.  J.,  3(j0,  Scotswood  Road,  Newcastleou-Tyne. 
Dunn,  Mr.  Richard,  28,  Brock  Street,  Bath. 
Dunn,  Mr.  Thomas,  5,  High  Street,  Selkirk,  N.B. 
Durrant,  iMr.  G.  R.,  1,  Old  Cross,  Hertford. 
Dutton,  Mr.  H.  O.,  Rock  Ferry,  Birkenhead. 
Dyer,  Mr.  W.,  1,  Corn  Market,  Halifax. 
Dymond,  Mr.  T.  S.,  78,  Duke  Street,  Chelmsford. 
Dyson,  ISIr.  W.  B.,  35,  Gloucester  Road,  South  Kensington,  S.W. 

Eardlev,  Mr.  .1.  F.,  205,  Glossop  Road,  Sheflield. 
Earle,  Mr.  E.  H.,  22,  Market  Place,  Hull. 
Eastes,  I'hnest  .1.,  A.I.C.,  17,  Bloomsbury  Square,  W.C. 
Edrlen,  Mr.  T.  L..  Ivv  Cottage,  Ilford,  Essex. 
Edgelcr,  Mr.  W.  B.,  High  Street,  I'etersfield,  Hants. 
Edisbury,  Mr.  .1.  F.,  3,  High  Street,  Wrexham. 
Edwards,  Mr.  G.,  410,  Stockjiort  Road,  Mnnchcster. 
EkiuH,  A.  E.,  F.C.S.,  7.  Market  Cross,  St.  Albans. 
Ell)orno  W.,  B.A.,  F.L.S.,  Vniversity  College  Hospital,  Gower  Strett, 
W.C. 
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EUinor,  Mr.  G.,  Wickar  Pharinacv,  Spital  Hill,  Slieffiekl. 
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Fell,  J.  C,  F.C.S.,  188,  Stanhope  Street,  Regent's  Park,  N.W. 

Fenwick,  Mr.  J.,  741,  Pollokshaw's  Road,  Glasgow. 
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Furness,  Mr.  J.  M.,  7,  Westbar,  Sheffield. 
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Gee,  Mr.  G.,  Pligh  Street.  Sandbach,  Cheshire. 

George,  Mr.  H.,  08,  Broad  Street,  Worcester. 

Gerrard,  A.  W.,  F.C.S.,  Chcrtsey. 
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(torddier,  Mr.  W.  (i.,  39,  Higli  Street.  Sittingbourue. 
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Hammond,  Mr.  W.  H.,  1,  Caroline  Street,  Hull. 
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Hawkins,  L.  W.,  F.C.S.,  20,  Norton  Folgate,  London,  E.G. 

Hawkins,  Mr.  T.,  32,  Ludgate  Hill,  E.G. 
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Hirst,  Mr.  Benj.,  Millgarth  Mills,  Leeds. 
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Hutton,  Mr.  H.,  42,  Parade,  Leamington. 
Hyne,  Mr.  H.,  175,  West  End  Lane,  West  Hampstead,  N.W. 
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Tdris,  T.  Howell  Williams.  F.C  S.,  Pratt  Street,  Camden  Town,  N.W. 

Iliffe,  Mr.  G.,  27,  Market  Place,  Nuneaton. 

Ince,  J.,  F.L.S.,  F.C.S.,F.G.S.,  11,  St.  Stephen's  Avenue,  Shepherd's 

Bush,  W. 
Ince,  W.  H.,  Ph.D.,  St.  Thomas  Hospital,  S.W. 
Jngall,  Mr.  J.,  Ashford,  Kent. 

Isaac,  Mr.  J.  Griffith,  15,  New  Street  Square,  Neath,  Glamorgan. 
Ismaj',  Mr.  J.  G.,  Groat  Market,  Newcastle-on-Tyne. 
Ive,  Mr.  W.,  115,  Gloucester  Road,  South  Kensington,  S.W. 

Jack,  Mr.  James,  102,  High  Street,  Arbroath. 

Jackson,  Mr.  Baruet  E.,  Palace  Buildings,  Harpurhey,  Manchester. 

Jackson,  Mr.  G.,  870,  Rochdale  Road,  Harpurhey,  Mancliester. 

Jackson,  Mr.  J.,  Sun  Bridge  Buildings,  Bradford. 

Jackson,    Urban    Arthur,   Ph.D.,   F.C.S.,   43,   Great    Ducie    Street, 

Strangeways,  Manchester. 
Jackson,  Mr.  W.,  10,  High  Street,  Crediton,  Devon. 
James,  Mr.  A.  W.,  Skettv,  near  Swansea. 
Jeffries,  Mr.  H.,  23,  High  Street,  Guildford. 
Jenkins,  Mr.  J.,  Llysyfran,  Haverfordwest. 
Johnson,  Mr.  C.  H.,  jun.,  The  Laboratory,  Corn  Exchange  Works, 

Leeds. 
Johnson,  Mr.  Martin  K.,  97,  Fore  Street,  Devonport. 
Johnson,  Mr.  T.,  8,  Market  Place,  Wigan. 
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Jehnston,  Mr.  J.,  45,  Union  Street,  Aberdeen. 

Johnstone,  Mr.  C.  A.,  Victoria  Bridge,  Manchester. 

Johnstone,  Mr.  W.,  Cromarty,  N.B. 

Johnstone,    W.,   Ph.D.,   F.I.C.,  F.C.S.,   F.G.S.,   Effingham   House, 

Arundel  Street,  W. 
Jones,  Mr.  A.  M.,  42,  King  Street,  Brynmawr,  Brecoushire. 
Jones,  Mr.  D.  W.,  1,  Commercial  Place,  Aberdine. 
Jones,  E.  W.  T.,  F.I.C.,  F.C.S.,  Public  Analyst,  10,  Victoria  Street, 

Wolverhampton . 
Jones,  Mr.  Frank,  70,  Prescot  Boad,  Fairfield,  Liverpool. 
Jones,  Mr.  Humphrey,  4,  Berwyn  Street,  Llangollen. 
Jones,  Mr.  H.  S.,  171,  Falham  iload,  S.W. 
Jones,  H.  W.,  F.C.S. ,  F.R.M.S.,  17,  White  Street,  Coventry. 
Jones,  Mr.  N.  Crossley,  Galen  Works,  Wilson  Street,  New  Cross  Road, 

S.E. 
Jones,  Mr.  T.  P.,  82,  Seven  Sisters'  Eoad,  N. 
Jones,  Mr.  W.,  2  &  3,  High  Street,  Bull  King,  Birmingham. 
Jones,  Mr.  W.  C,  23,  Bayswater  Terrace,  Bayswater  l{oad,  W. 
Jones,  Mr.  W.  H.,  4,  Maclise  Koad,  West  Kensiugton  Park,  W. 
Jones,  Mr.  Wm.  A.,  56,  Hanover  Street,  Liverpool. 
Jones,  Mr.  W.,  203  &  205,  Old  Christchurch  Iload,  Bournemouth. 
Josty,  Mr.  W.,  148,  Craddock  Street,  Cardiff. 

Kay,  Mr.  J.  P.,  205,  Union  Street,  Aberdeen. 

Kay,  T.,  J.P.,  45,  St.  Petersgate,  Stockport. 

Keall,  Mr.  F.  P.,  I'Jlti,  High  Street,  Swansea. 

Keene,  Mr.  J.,  Paddock  Wood,  Biggeuden,  Kent. 

Keer,  Mrs.  Isabella  S.  Clarke,  'J,  Bruton  Street,  Berkeley  Square,  W. 

Kemp,  Mr.  D.  S.,  52,  Coverdale  Eoad,  Shepherd's  Bu.sh,  W. 

Kemp,  Mr.  George,  Chester. 

Kemp,  Mr.  H.,  254,  Stretford  Road,  Manchester. 

Kemp,  Mr.  W\  H.,  Horncastle. 

Kendall,  Mr.  E.  B.,  30,  Pavement,  York. 

Kent,  Mr.  B.  J.,  32,  Spilsby  Road,  Boston. 

Ker,  Mr.  Abiah,  S)2,  Lower  Moss  Lane,  Hulme,  Manchester. 

Kerfoot,  Mr.  T.,  Chester  Street,  Oxford  Street,  Manchester. 

Kermode,  Mr.  R.  K.,  Castletown,  Isle  of  Man. 

Kershaw,  Mr.  Arthur  N.,  Corn  Mill  Bridge,  Keighley. 

Kerr,  Mr.  C,  5(j,  Nethergate,  Dundee. 

Keyworth,  G.  A.,  F.C.S.,  F.I.Inst.,  St.  Hilary,  Hastings. 

Kidd,  Mr.  James  Cassie,  142,  Cheetham  Hill,  Manchester. 

Kinch,Prof.  Ed., F. I.e., F.C.S., Royal  Agricultural  College,  Cirencester. 

King,  Mr.  H.  A.,  38,  Exchange  Street,  Norwich. 

King,  Mr.  W.,  4,  Market  Place,  Huddersfield. 

Kingerlee,  Mr.  G.,*Castle  Street,  Buckingham. 

Kingzett,  C.  T.,  F.LC,  F.C.S.,  Elmstead  Knoll,  Chislehurst. 

Kinninmont,  A.,  F.C.S.,  69,  South  Portland  Street,  (Jlasgow. 

Kirby,  Mr.  T.  W.,  24,  Castle  Street,  Liverpool. 

Kirk,  Mr.  S.,  6,  Chrisp  Street,  Poplar,  E. 

Kirkby,  W.,  F.L.S.,  F.R.M.S.,  14,  Ducie  Avenue,  Oxford  Road,  Man- 

Kitchin,  A.,  F.I.C.,  F.C.S.,  27,  King  Street,  Whitehaven. 
Knight,  Mr.  G.  J.,  452.  Edgware  Road,  W. 
Knights,  J.  West,  F.I.C,  F.C.S.,  1,  Sidney  Street,  Cambridge. 
Kiihn,  Mr.  B.,  36,  St.  Mary  at  Hill,  E.C. 

Laird,  Mr,  George  H.,  40,  Queensfern'  St.,  Edinburgh. 
Lake,  Mr.  J.  H.,  41,  Higli  Street,  Exeter. 
Lnkin,  Mr.  W.,  16.  New  Bond  Street,  Leiceater. 
Lambert,  Mr.  J.,  Klvet  Bridge,  Durham. 
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Laue,  Mr.  W.,  Victoria  Bridge,  Manchester. 

LaugLlin,  Mr.  W.,  Eanisey,  Isle  of  Mau. 

Laws,  Mr.  J.,  Ill,  Church  Street,  St.  Marylebone,  N.W. 

Layman,  Mr.  F.  N.,  50,  Southwark  Street,  Londou,  S.E. 

Lee,  Mr.  E.  H.,  10,  New  Cavendish  Street,  W. 

Lee,  Mr.  S.  Wright,  8,  Whitechapel,  Liverpool. 

Lee,  Mr.  W.,  Castle  Northwich,  Cheshire. 

Lee,  Mr.  W.,  High  Street,  Houitou,  Devon. 

Leigh,  Mr.  Marshall,  -If),  Dyke  Road,  Brighton. 

Leith,  Mr.  Peter,  43,  Victoria  Street,  Kothesay,  Isle  of  Bute. 

Lenfestey,  Mr.  W.  Giffard,  Shaftesbury  House,  Shepherd  s  Bush  Boad, 

West  Kensington  Park,  W. 
Lescher,  F.  Harwood,  F.C.S.,  GO,  Bartholomew  Close,  E.G. 
Lester,  Mr.  T.  E.,  107,  St.  Patrick  Street,  Cork. 
Linford,  J.  S.,  F.C.S.,  10,  Gladstone  Street,  Hull. 
Lister,  Mr.  S.,  70,  High  Street,  Great  Horton,  Bradford. 
Liverseege,  J.  F.,  F.I.C.,  292,  Rottou  Park  Road,  Birmingham, 
Llewellyn,  Mr.  R.,  118,  High  Street,  Merthyr. 
Lloyd,  Mr.  J.  W.,  31,  Mount  Pleasant,  Liverpool. 
Lloyd,  Mr.  T.  H.,  86,  High  Street,  Leicester. 
Lockyer,  W.  J.,  F.C.S.,  F.I.Inst.,  7,  St.  Julian's  Farm  Road,  West 

Norwood,  S.E. 
Long,  Mr.  H.,  65,  Western  Road,  Hove,  West  Brighton. 
Long,  Mr.  H.,  110,  Southampton  Street,  Reading. 
Lorimer,  Mr.  J.,  Britannia  Row,  Islington,  N. 
Lucas,  E.  W.,  F.C.S.,  225,  Oxford  Street,  W. 
Lucas,  Mr.  J.  M.  M.,  65,  Dover  Road,  Northfleet,  Kent. 
Lunan,  Mr.  G.,  20,  Qiieensferry  Street,  Edinburgh. 
Luxton,  Mr.  F.,  31,  Howell  Road,  Exeter. 
Lyon,  Mr.  Wm.,  7,  Crighton  Place,  Leith  Walk   Edinburgh. 
Lyons,  Mr.  P.  J.,  120,  Royal  Avenue,  Belfast. 

Maben,  T.,  F.C  S.,  5,  Oliver  Place,  Hawick. 

Macadam,  S.,  Ph.D.,  F.R.S.E.,  F.I.C.,  F.C.S.,  Surgeons'  Hall,  Edin- 
burgh. 

Macadam,  Prof.  W.  Ivisou,  F.E.S.E.,  F.I.C.,  F.C.S.,  Surgeons'  Hall, 
Edinburgh. 

Macaulay,  Mr.  W.  H.,  Northgate,  Wakefield. 

MacDermott,  Mr.  R.  J.,  Brunswick  Pharmacy,  West  Worthing. 

Macdonald,  Mr.  A.,  71,  Coleman  Street,  E.C. 

Macdonald,  Mr.  D.  F.,  223,  Morningside  Road,  Edinburgh. 

MacEwan,  P.,  F.C.S.,  4,  Gresley  Road,  Hornsey  Lane,  N. 

Macfarlane,  Mr.  T.  B.,  17,  Main  Street,  Wishaw,  N.B. 

Macintyre,  Mr.  John,  33,  High  Street,  North  Berwick. 

Mackay,  Mr.  G.  D.,  Canning  Street,  Edinburgh. 

Mackay,  Mr.  W.  B.,  Canning  Street,  Edinburgh. 

Mackenzie,  Mr.  Donald,  19,  Duke  Street,  Edinburgh. 

Mackenzie,  Mr.  J.,  45,  Forrest  Road,  Edinburgh. 

Mackey,  Mr.  J.  B.,  2,  Bouverie  Street,  E.C. 

Mackey,  Mr.  Wm.  Mc.D.,  Victoria  Chambers,  Leeds. 

Mackill,  Mr.  R.  C,  Cadzow  Street,  Hamilton. 

Maclagan,  Prof.  Sir  D.,  M.D.,  F.R.S.E.,  28,  Heriot  Row,  Edinburgh. 

Macpherson,  Mr.  C.  A.,  97,  Dairy  Road,  Edinburgh. 

Macpherson,  Mr.  Wm.,  Fife  Street,  Dufftown,  Banffshire,  N.B. 

McAdam,  Mr.  R.,  32,  Virginia  Street,  Glasgow. 

McCowan,  Dr.  W.,  F.C.S.,  207,  King's  Road,  Reading. 

McDonald,  Mr.  Kenneth,  Duiikeld. 

McDougall,  Mr.  Rea  J.,  1,  Glad-stoiie  Place,  Leith. 

McGibbon,  Mr.  G.  L.,  20,  West  Maitland  Street,  Edinburgh. 

McGlashan,  Mr.  J.,  60,  Dairy  Road,  Edinburgh. 
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McGregor,  Mr.  G.,  Ellon,  Aberdeen,  N.B. 
McHugh,  Mr.  H.  S.,  Bridge  Street,  Castleford,  Yorks. 
McLaren,  Mr.  David,  42,  South  Clerk  Street,  Edinburgh. 
McMullan,  Mr.  T.,  42,  Victoria  Street,  Belfast. 
McMurray,  Mr.  James,  13,  Clyde  Street  W.,  Helensburgh. 
M'Naught,  Mr.  A.,  4,  West  Blackball  Street,  Greenock.  ' 
Machin,  Mr.  W.  G.,  Hartley  Wnitney,  Wincbfield,  Hants. 
Maggs,  Mr.  F.  W.,  36,  Marina,  St.  Leonards-on-Sea. 
Maizey,  Mr.  E.,  194,  Cassland  Ivoad,  South  Hackney,  E. 
Makins,  G.  H.,  M.Il.C.S.,  F.I.C.,  F.C.S.,  Danesfield,  St.  Albans,  Herts, 
Manning,  Mr.  E.  J.,  Wells,  Somerset. 

Marley,  Mr.  Wm.,  124,  Northumberland  Street,  Newcastle-on-Tyne. 
Marris,  Mr.  T.,  82,  Bridge  Street,  Worksop,  Notts. 
Marsden,  Mr.  P.  H.,  47,  Alma  Road,  Birkdale,  nr.  Southport. 
Marsden,  Mr.  T.  B.,  112,  Wilmslem  Road,  Withington,  Manchester. 
Marsh,  Mr.  E.  E.,  49,  Chippenham  Road,  Elgin  Avenue,  W. 
Marshall,  Mr.  .John,  435,  Glossop  Road,  Shetlield. 
Marston,  Mr.  J.  T.,  10.5,  London  Wall,  City,  E.C. 
Martin,  N.  H.,  F.L.S.,  F.R.M.S.,  8,  Windsor  Crescent,  Newcastle- 
on-Tyne. 
Martin,  Mr.  Robt.  R.,  14,  Worship  Street,  E.C. 
Martiudale,  W.,  F.C.S.,  10,  New  Cavendish  Street,  W. 
Mason,  Mr.  T.,  Hyson  Green  Works,  Nottingham. 
Mason,  Mr.  W.  B.",  117,  Derby  Street,  Bolton. 
Masters,  Mr.  H.  -J.,  ;5,  Cheap  Street,  Bath. 
Mathews,  Mr.  H.,  108,  High  Street,  Oxford. 
Mathews,  Mr.  .J.  H  ,  08,  Queen's  Gardens,  Hyde  Park,  W. 
Matthews,  Mr.  H.,  7,  Old  King  Street,  Bristol. 
Matthews,  Mr.  T.,  Man  of  Ross  House,  Ross,  Herefordshire. 
Matthews,  Mr.  W.,  12,  Wigmore  Street,  W. 
Maudson,  Jlr.  R.  T.,  21,  Bond  Street,  Leeds. 
Maurice,  Mr.  J.,  34,  Bedford  Street,  Plymouth. 
Maw,  Mr.  C,  11,  Aldersgate  Street,  E.C. 
Mayger,  Mr.  W.  D.,  0,  Regent  Square,  Northampton. 
Meadows,  Mr.  H.,  15,  Westgate  Street,  Gloucester. 
Meadows,  Mr.  J.,  44,  Humberstone  Gate,  Leicester. 
Mellin,  Mr.  G.,  48,  Regent  Street,  W. 
Mellor,  Mr.  J.  G.,  Corn  Market,  Warwick. 
Mercer,  Mr.  A.,  Prestwich,  Manchester. 
Merrikin,  Mr.  .7.  B.,  25,  Milsi>m  Street,  Bath. 
Merson,  Mr.  W.,  The  Dispensary,  Paignton,  Devon. 
Metcalfe,  Mr.  C.  L.,  13,  Whitefriargate,  Hull. 
Meyjes,  A.  C,  F.U.G.S.,  Hogarth  Cottage,  Harrow-on-the-Hiil. 
Middleton,  Mr.  A.,  25,  Lister  Gate,  Nottingham. 
Miles,  Mr.  C.  .1.,  1(j5,  Eilgware  Road,  W. 
Millard,  E.  .1.,  F.C.S.,  33,  Lothair  Road,  Finsbury  Park,  N. 
Miller,  Mr.  .lohn,  4,  Victoria  Road,  Brighton. 
Millhou.se,  Mr.  H.  H  ,  54,  Piccadilly,  W. 
Milligau,  Mr.  D.  G.,  Haltwhistlc,  Northumberland. 
Mills,  Mr.  J.,  4,  Eastgate  Row,  Chester. 
Mills,  Mr.  R.  M.,  Bourne,  Lincolnshire. 
Milner,  Mr.  Thos.,  Consctt,  Co.  Dnrhaui. 
Minchin,  Mr.  F.  .7.,  Athy,  Co.  Kildare. 

MinHhull,  Miss  R.  C,  N.  E.  Hospital  for  Children,  Hackney  Road,  E. 
Mitten,  Miss  l-".,  Hiirst|iiorpoiut,  Sussex. 
Mof>dy,  Mr.  S.  W.,  (j,  Walkergate,  Louth,  Lines. 
Morgan,  W.,  I'h.D.,  F.I.C.,  F.C.S.,  10,  Nelson  Terrace,  Swansea. 
MoriKon.  Mr.  G.,  20,  High  Street,  Peebles,  N.B. 
Morrell,  Mr.  T.,  1,  Soutli  Street,  New  North  Road,  Islington,  N. 
Morris,  Mr.  .7.  O.,  licicester  S(iu;ue,  Walsall. 
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Morris,  Mr.  J.  L.,  81,  Alexandra  Roail,  Manchester. 

Morris,  Mr.  T.,  118,  Market  Street,  Farnwortb,  Bolton. 

Morrison,  Mr.  C.  O.,  137,  West  Street,  Sbeffiekl. 

Morson,  T.,  F.C.S.,  42,  Gordon  Square,  W.C. 

Morson,  Mr.  T.  Pierre,  38,  Soutliainpton  Kow,  "W.C. 

Moss,  John,  F.I.C.,  F.C.S.,  Galen  Wurks,  Wilson  Street,  New  Cross 

Road,  S.E. 
Moulden,  Mr.  W.,  49,  King  William  Street,  Blackburn. 
Muir,  Mr.  G.,  10(5,  South  Cumberland  Street,  Glasgow. 
Mumford,  Mr.  R.,  17,  Meteor  Street,  Cardiff. 
Munday,  Mr.  J.,  1,  High  Street,  Cardiff. 
Murdoch,  Mr.  D.,  95,  High  Street,  Falkirk,  N.B. 
Murdoch,  Mr.  G.,  249,  Sauchiehall  Street,  Glasgow. 
Murphy,  Mr.  A.  J.,  Carnaby  Street,  Leeds. 

Naylor,  W.  A.  H.,  F.I.C.,  F.C.S. ,  38,  S  .utbwark  Street,  S.E. 

Neale,  Mr.  J.,  55,  High  Street,  King's  Lynn. 

Nesbit,  Mr.  J.,  162,  High  Street,  Portobello,  N.B. 

Newbigin,  Mr.  J.  L.,  Alnwick. 

Newbould,  Mr.  J.  M.,  174,  Lumb  Lane,  Manuiugham. 

Newcome,  Mr.  J.,  71,  High  Street,  Grantham. 

Newman,  Mr.  W.  F.,  8,  Market  Street,  Falmouth. 

Newsholme,  G.  T.  W.,  F.C.S.,  74,  Market  Place,  Sheffield. 

Newton,  Mr.  T.  A.  C,  77,  Carlton  Vale,  Kilburn,  N.W. 

Nicholson,  Mr.  A.,  Flat  House,  Tunbridge  Wells. 

NickoUs,  Mr.  John  B.,  F.C.S.,  States  Analyst's  Laboratory,  Guernsey. 

Nightingale,  Mr.  J.  C,  Avoca  Cottage,  Sels.lon  Road,  South  Croydon, 

Surrey. 
Noble,  Mr.  A.,  139,  Princes  Street,  Edinburgh. 
Noble,  Mr.  J.,  55,  King  Street,  South  Shields. 
Nuthall,  Mr.  E.,  Bank  Plain,  Norwich. 

Odling,  Prof.  W.,  M.B.,  F.R.S.,  etc.,  15,  Norham  Gardens,  Oxford. 

Oldfield,  Mr.  Ashley  C,  17,  Todd  Street,  Manchester. 

Oldfield,  Mr.  H.,  48,  Market  Street,  Hyde. 

■Orchard,  Mr.  E.  J.,  Market  Place,  Salisbury. 

Ottey,  Mr.  T.,  70,  Derby  Street,  Burtou-on-Treut. 

Ough,  Lewis,  F.L.S.,  F.C.S.,  6,  Upper  King  Street,  Leicester. 

Oxen,  Mr.  David  H.,  40,  Bridge  Street,  Newcastle,  Staffs. 

Padwick,  Mr.  T.,  Redhill. 

Paiue,  Mr.  C,  3,  Commercial  Streat,  Newport,  Mon. 

Paine,  Mr.  Standen,  The  Firs,  Bowdon,  Cheshire. 

Park,  Mr.  C.  J.,  1,  Mutley  Plain,  Plymouth. 

Park,  Mr.  F.,  52,  Collingwood  Street,  Newca.stle-on-Tyne. 

Park,  Mr.  W.,  91,  Brook  Street,  Broughty  Ferry,  Dundee. 

Parker,  R.  H.,  F.C.S.,  35,  Clifton  Road,  Maida'Vale,  W. 

Parker,  Mr.  T.,  9  <fe  10,  Bridge  Street,  York. 

Parker,  Mr.  W.  H.,  177,  Alfretou  Road,  Nottingham. 

Parkes,  Mr.  J.  P.,  Leytou  House,  135,  Albion  Road,  Stoke  Newing- 

ton,  N. 
Parkin,  Mr.  J.  B.,  Kirkgate,  Ripon. 
Parkinson,  Mr.  F.  W\,  Atherstonc,  Warwickshire. 
Parkinson,  Mr.  R.,  1,  William  Henry  Street,  Soho,  Liverpool. 
Parkinson,  R.,  Ph.D.,  P'.I.C,  Yewbarrow  House,  (irauge-over  Sands. 
Parrott,  Mr.  W.  S.,  79,  High  Street,  Watford,  Herts. 
Parry,  E.  J.,  B.Sc,  40,  Craven  Street,  W.C. 
Partington,  Mr.  J.  J.,  2,  Beaufort  West,  Grosvenor,  Bath. 
Patohett,  Isaac,  F.LC.,  F.C.S.,  1,  Leopold  Square,  Leeds. 
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Patchitt,  Mr.  E.  C,  128,  Derby  Road,  Nottingham. 

Paterson,  Mr.  J.,  Helmsdale,  Sutherlandsliire,  N.li. 

Paterson,  Mr.  J.,  15,  Eegent  Quay,  Aberdeen. 

Paterson,  Mr.  S.,  55,  Spring  Gardens,  Aberdeen. 

Paton,  J.,  F.L.S.,  Kelviugrove.  Museum,  Glasgow. 

Patterson,  Mr.  D.  J.,  West  Hill  House,  Manstield,  Notts. 

Pattinson,  J.,  F.I.C.,  F.C.S.,  75,  Tlie  Side,  Newcastle-ou-Tyue, 

Pattison,  Mr.  G.,  l'J7,  St.  John  Street  Road,  E.G. 

Payne,  Mr.  J.  C.  C.,  18,  Shaftesbury  Square,  Belfast. 

Peake,  Mr.  A.,  Queen  Street,  Newton-le-Willows,  Earlestowu. 

Pearson,  C.  T.,  F.R.B.S.,  F.Z.S.,  104,  Stamford  Street,  Blackfriars,  S.E. 

Pearson,  Mr.  W.,  18,  Great  George's  Road,  Waterloo,  Liverpool. 

Peck,  Mr.  J.  Whitmore,  General  Dispensary,  Highgate,  Birmingham. 

Pedley,  R.  D.,  F.R.C.S.  Ed.,  M.R.C.S.,  L.D.S.,  17,  Railway  Approach, 

London  Bridge,  S.E. 
Pedley,  Mr.  G.,  17.  Railway  Approach,  London  Bridge,  S.E. 
Pedley,  Mr.  T.,  Mill  Bank,"  Triangle,  near  Halifax. 
Pegg,  Mr.  Jas.  A.,  Church  Street,  Mansfield. 
Perkins,  Mr.  J.,  2'.(,  Victoria  Street,  Wolverhampton. 
Perry,  Mr.  E.  C,  Wotc  Street,  Basingstoke. 
Perry,  G.  E.,  F.C.S.,  171,  Hagley  Road,  Birmingham. 
Perry,  Mr.  W.  H.,  107,  High  Street,  Selley  Oak,  Birmingham. 
Petrie,  Mr.  J.  J.,  Aboyue,  Aberdeenshire. 
Pettinger,  Mr.  E.,  30,  Rosslyn  Hill,  Hami)stead,  N.W. 
Phillips,  Mr.  A.  J.,  15G,  Cromwell  Road,  South  Kensington,  S.W. 
Phillips,  Mr.  Benjamin,  16,  Finsbury  Circus,  E.G. 
Phillips,  Mr.  J.,  58,  Wallgate,  Wigan. 
Philp,  Mr.  J.,  Wadebridge,  Cornwall. 
Picnot,  Mr.  C,  24,  High  Street,  Strood,  Kent. 
Pidd,  Mr.  A.  J.,  221,  Chester  Road,  Hulme,  Manchester. 
Pidgeon,  Mr.  J.  D.,  (1,  Lewisliam  High  Road,  New  Cross,  S.E. 
Pincben,  Mr.  Wm.  John,  221),  High  Road,  Killmrn. 
Pinkerton,  Mr.  W.,  Thistle  Street  Lane  East,  Edinburgh. 
Pinyon,  Mr.  W.,  49,  Abbey  Road,  St.  John's  Wood,  N.W. 
Pitchford,  Mr.  W.,  54,  Cotham  Hill,  Cotham,  Bristol. 
Pitman,  Mr.  J.,  50,  Redcliff  Hill,  Bristol. 
Pond,  Mr.  B.  C,  102,  Brixton  Hill,  S.W. 
Pond,  Mr.  G.  P.,  68,  Fleet  Street  E.C. 
Poole,  Mr.  W.,  47,  High  Street,  Newcastle,  Staffs. 
Potter,  H.,  F.S.S.,  5,  6  .t  7,  Raven  Row,  E. 
Potts,  Mr.  C,  Market  I'lace,  Ilkeston. 

Potts,  Mr.  Robt.,  15,  Wentworth  Place,  Newcastle-on-Tyne. 
Powell,  Mr.  W.,  7,  White  Horse  Street,  Leeds. 
Powers,  Mr.  E.,  Priory  Works,  Coventry. 
Pratt,  Mr.  G.  W.,  41,  "strclford  Road,  Hulnio,  Manchester. 
Pratt,  Mr.  R.  M.,  Manor  Square,  Otley,  Yorks. 
Presley,  Mr.  E.,  12,  St.  Augustine's  Parade,  Bristol. 
Preston,  Mr.  J.,  4,  High  Street,  Sheffield. 
Preston,  Mr.  J.  C,  Hi,  Bishopsgatc  Street  Without,  E.C. 
Prichard,  Mr.  E.,  10,  Vigo  Street,  Regent  Street,  W. 
Priest,  Mr.  B.  W.,  22,  I'arliament  Street,  Westminster,  S.W. 
Prince,  Mr.  A.  (i.,  2,  Market  Street,  Longton,  Staffs. 
Prior,  Mr.  G.  T.,  45,  Holywell  Street,  Oxford. 
Probyu,  Mr.  C,  55,  (Jrosvenor  Street,  (Jrosveuor  S<iuare,  W. 
Proctor,  B.  S.,  F.LC.  F.C.S.,  11,  Grey  Street,  Newcastle  ou-Tyue. 
Proctor.  Mr.  W.,  7,  New  Bridge  Street,  Newcastle-on-Tyne. 
ProHser,  Mr.  F.  H.,  112  A  114,  Spring  Hill,  Birmingham. 
ProHser,  Mr.  J.  A.,  22,  Manchester  Road,  Walkden,  near  Bolton. 
PruBt,  Mr.  B.,  146.  Clifton  Street,  Cardiff. 
Purcfov,  R.  D.,  F.R.C.S.L,  13,  Merriou  Square,  N.,  Dublin. 
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Quiulan,  P  rof.  F.  J.  B.,  M.D.,  M.R.I.A.,  F.C.P.,  29,  Lower  Fitzwilliam 
Street,  Dublin. 

Eackham,  Mr.  G., 

Baiuey,  Mr.  J.  J.,  Plia-nix  House,  Spilsby. 

Eait,  Mr.  R.  C,  4,  Auntield  Terrace,  Partick,  N.B. 

Eandall,  W.  B.,  F.C.S.,  14(),  High  Street,  Southampton. 

Rankeu,  C,  F.C.S.,  11,  Stocktou  Eoad,  Sunderhintl. 

Eansoiu,  F.,  F.C.S.,  12,  Bancroft,  Hitchiu. 

Eausom,  W.,  F.L.S.,  F.S.A.,  Hitchiu. 

Eees,  Mr.  W.  H.,  Dartmouth. 

Eeeve,  Mr.  Alfred,  Dental  Hospital,  Leicester  Square,  W.C. 

Eeynolds,  Mr.  J.  J.,  Prospect  Place,  Bungay,  Suffolk. 

Reynolds,  R.,  F.LC,  F.C.S.,  13,  Briggate,  Leeds. 

Eeynolds,  Mr.  R.  J.,  Ivy  Mount,  Heaton  Mersey,  Manchester. 

Rheeder,  Mr.  T.,  GO,  Elswick  Road,  Newcastle-ou-Tyne. 

Ehoden,   Mr.   Samuel   T.,   Derwent  Villa,   Meersbrook   Park  Road, 

Sheffield. 
Richardson,  J.  G.  F.,  Ph.D.,  F.C.S.,  10,  Friar  Lane,  Leicester. 
Richardson,  Mr.  11.  T.,  129,  UUet  Road,  Liverpool. 
Richardson,  Mr.  Wm.,  12,  Miuauo  Place.  Edinburgh. 
Riches,  Mr.  Thomas,  2,  Palace  Avenue,  Paignton,  Devon. 
Richmond,  Mr.  R.,  Leighton  Buzzard,  Beds. 
Riddiough,  Mr.  F.,  8,  High  Street,  Keighley,  Yorks. 
Riddle,  Mr.  W.  R.,  Hamiug  Croft,  Hexham. 

Rideal,  S.,  D.Sc,  F.LC,  F.G.S.,  F.G.S.,   23,  Victoria  Street,  West- 
minster, S.W. 
Righton,  Mr.  J.,  293,  Lord  Street,  Southport. 
R,immington,  F.  M.,  F.C.S.,  9,  Bridge  Street,  Bradford,  Yorkshire. 
Robbius,  J.,  F.C.S.,  147,  Oxford  Street,  W. 

Roberts,  Mr.  R.,  13,  Church  Street,  Camberwell,  S.E. 

Roberts,  Mr.  W.  E.,  24,  Castle  Street,  Beaumaris. 

Roberts,  Mr.  W.  R.,  Riisholme,  Manchester. 

Robertson,  Mr.  Alex.,  Oban,  N  B. 

Robertson,  G.,  F.C.S.,  London  Hospital,  E. 

Robertson,  Mr.  W.,  19,  West  Park,  Arbroath,  N.B. 

Robinson,  Mr.  J.,  13,  Orford  Hill,  Norwich. 

Robinson,  Mr.  J.,  Stanley,  R.S.O.,  Durham. 

Robinson,  i\Ir.  J.,  334,  Alfreton  Road,  Oldkuow  Street,  Nottingham. 

Robinson,  Mr.  J.  Soott,  Holland  House,  Carter  Gate,  Great  Grimsby. 

Robinson,  Mr.  J.  S.,  Alfreton,  Derbyshire. 

Robinson,  Mr.  R.  A.,  195,  Brompton  Road,  S.W. 

Robinson,  Mr.  "W.,  33,  Main  Street,  Cockermoutb. 

Robinson,  Mr.  W.  P.,  17,  Pavement,  Clapham  Common,  S.W. 

Eobson,  Mr.  T.,  4.  Victoria  Road,  Brighton. 

Eodman,  Mr.  J.,  285,  Duke  Street,  Glasgow. 

Rogers,  Mr.  W.,  53,  Ben  Jouson  Road,  Stepney,  E. 

Rogerson,  Mr.  W.  .J..  38,  Southwark  Street,  S.E. 

Rose,  Mr.  Charles,  Victoria  Road,  New  Brighton,  Cheshire. 

Rose,  Mr.  J.  D.,  18,  Ormonde  Street,  Jarrow-on-Tyne. 

Eotherham,  Mr.  C.  J.,  55,  South  Molton  Street,  W. 

Eound,  Mr.  F.,  10,  London  Street,  Southport. 

Eowe,  S.  T..  M.A.,  Ph.D.,  Public  Analyst,  Redruth,  Cornwall. 

Russell,  Mr.  C.  J.  L.,  29,  High  Street,  Windsor. 

Sage,  Mr.  C.  E.,  300,  High  Ihdboru,  W.C. 
Sainsbury,  Mr.  S.,  177,  Strand,  W.C. 
Salter,  Mr.  B.,  34,  Castle  Street,  Shrewsbury. 
Saltmer,  Mr.  Jas.,  12,  Market  Place,  Hull. 
Sanders,  Mr.  W.  J.,  Riverside  Pharmacy,  CardilT. 
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Sanderson,  Mr.  G.  C,  40,  Peter  Street,  Manchester. 
Sandiland,  Mr.  R.  B.,  Bicester,  Oxfordshire. 

Sangster,  Mr.  A.,  12,  College  Crescent,  South  Hampstead,  N.W. 

Sangster,  Mr.  J.  G.,  2,  Palmerstou  Boad,  Southsea. 

Sangster,  Mr.  W.,  Whiterashes,  Newrnachar,  Aberdeenshire. 

Sansom,  Mr.  E.,  75,  Duke  Street,  Barrow-iu-Furness. 

Sansom,  Mr.  H.,  71,  Regent  Street,  Leamington. 

Sarsfield,  Mr.  W.,  7,  Market  Place,  Durham. 

Saul,  J.  E.,  F.I.C.,  143,  New  Bond  Street,  W. 

Saunders,  Mr.  W.  H.,  149,  Duke  Street,  Liverpool. 

Savage,  Mr.  W.  W.,  lO'J,  St.  James's  Street,  Brighton. 

Savory,  Mr.  A.  L.,  143,  New  Bond  Street,  W. 

Sayer,  Mr.  E.  C,  Warrington  Road,  Ipswich. 

Scaife,  Mr.  S.,  3G8,  Stretford  Road,  Manchester. 

Schacht,  G.  F.,  F.l.C,  F.C.S.,  u2.   Royal  York   Crescent,  Clifton, 
Bristol. 

Schacht,  Mr.  W.,  26,  Finsbury  Pavement,  E.C. 

Schmidt,  Mr.  A.,  508,  New  City  Road,  Glasgow. 

Scruton,  Mr.  Saml.,  13,  Micklegate,  York. 

Seath,  Mr.  A.,  18,  Bridge  Street,  Dunfermline. 

Seely,  H.  W.,  F.C.S.,  11,  Corn  Market,  Halifax. 

Selkirk,  Mr.  J.,  7,  Pembroke  Street,  Cork. 

Senier,  H.,  F.LC,  F.C.S.,   The  Wigwam,  Thurlow  Park  Road,  West 
Dulwich,  S.E. 

Seymour,  Mr.  F.  S.,  The  Square,  Wimborne. 

Shakespear,  Mr.  Wm.,  Queniborough,  Leicester. 

Sha])lcy,  Mr.  C,  11,  Strand,  Torquay. 

Sharp,  Mr.  Wm.,   10,  Stanningtou  Avenue,  Heaton.  Newcastle-on- 
Tyne. 

Sharpe,  Mr.  L.  G.,  34,  High  Street,  Netting  Hill,  W. 

Shaw,  Mr.  A.,  Biddings,  Derbyshire. 

Shaw,  Mr.  J.  W.,  4,  Edwarde's  Terrace,  Kensington  Road,  W. 

Shears,  Mr.  J.  C,  7,  Uxbridge  Road,  Surbiton. 

Shenstone,  J.  C,  F.R.M.S.,  13,  High  Street.  Colchester, 

Shepheard,  Mr.  T.,  12,  Bridge  Street  Row,  Chester. 

Shepherd,  Mr.  J.  W.,  Settle,  Yorks. 

Shepherd,  INIr.  C.  W.,  3,  Brooke  Street,  Ilkley,  Yorks. 

Sherlock,  Mr.  T.,  Market  Place,  St.  Helen's,  Lanes. 

Sherriff,  Mr.  G.,  Paignton,  South  Devon. 

Shillinglaw,  W.,  L.D.S.,  33,  Hamilton  S(iuare,  Birkenhead. 

Short,  F.  W.,  B.Sc,  F.LC,  17,  Bloomsbury  Square,  W.C. 

Shorthouse,  Mr.  Herbert  S.,  47,  Persiiore  Road,  Birmingham. 

Shuttlcwood,  W.  B.,  F.C.S.,  8,  Fcnchurch  Buildings,  E.C. 

Siebold,  Louis,  F.LC,  F.C.S.,  Brooniville  Avenue,  Sale,  near  Man- 
chester. 

Silsou,  Mr.  R.  W.,  113,  Church  Street,  Manninghani,  Bradford. 

Silverlock,  Mr.  H.  T.,  !I2,  Blackfriars  Road,  S.E. 

Sim,  J.,  F.C.S.,  24,  Bridge  Street,  Aberdeen. 

Simpkins,  Mr.  .!.,  Minchinliamptou. 

Simpson,  Mr.  A.,  '.),  Mell)ourno  Street,  Stalybridge. 

Simpson,  Mr.  A.  H.,  The  Cross,  Forfar,  N.B. 

Simpson,  Mr.  D.  ().,  21,  Derby  Road,  Heanor. 

Simjjson,  Mr.  H.  D.,  2,  New  Street,  Louth,  Ijincs. 

Simpson,  Mr.  T.,  12,  Haldane  Terrace,  Newcastle  ou-Tync. 

Simpson,  Mr.  W.,  G23,  New  City  Road,  Glasgow. 

Slade,  Mr.  J.,  Teme  Street,  Tenbury. 

Slater,  Mr.  .J.,  Sadler  Stiect,  Wells,  Somerset. 

Smiles,  Mr.  J.,  Blandlield  Works,  Cauonmills,  Edinburgh. 

Smitii,  Mr.  D.,  Market  Place,  Stroud.  Glouctstershire. 

Smith,  Mr.  J.  D.,  jun.,  41,  40,  it  4M,  MngdaUu  Street,  Norwich. 
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Smith,  Ml'.  Johu,  Aigbuith  Road,  Liverpool. 

Smith,  Mr.  J.  S.,  Heriot  Hill  House,  P:dinburgh. 

Smith,  Mr.  .J.  S.  T.  W.,  2,  Alexandra  lload,  South  Hampstead,  N.W. 

Smith,  Mr.  J.  T.,  17,  Blackburu  Street,  EadclilTe,  Manchester. 

Smith,  Mr.  J.  W.,  Denbigh  Pharmacy,  Archer   Street,  Westbourne 

Grove,  W. 
Smith,  Mr.  N.,  373,  High  Street,  Cheltenham. 
Smith,  Mr.  S.  Henry,  102,  Parade,  Ijeamiugton. 
Smith,  Mr.  Tenison,  Toj)  of  Union  Street,  Hyde,  Isle  of  Wight. 
Smith,  Mr.  W.,  48,  Porchester  lload,  W. 
Smith,  Mr.  W.,  Deanhaugh  Street,  Edinburgh. 
Smith,  Mr.  W.  H.,  36,  St.  George's  Eoad,  Brighton. 
Southall,  A.,  F.C.S.,  17,  Bull  Street,  Birmingham. 
Southall,  Mr.  Wilfred  F.,  17,  Bull  Street,  Birmingham. 
Southwell,  G.  H.,  F.R.M.S.,  Public  Analyst,  Boston. 
Sowray,  Mr.  J.,  57,  Petergate,  York. 
Spargo,  Herbert,  A.Sc,  F.I.C.,  Northumberland  Road,  Newcastle-on- 

Tyne. 
Spencer,  Mr.  T.,  London  House,  South  Street,  Sleaford,  Lines, 
Spencer,  Mr.  T.,  Wokingham. 

Spilsbury,  J.,  F.I.C.,  F.C.S.,  4,  Lynton  Road,  Crouch  End,  N. 
Spinney,  Mr.  F.,  14,  Commercial  Road,  Bournemouth. 
Spyer,  Mr.  N.,  1,  Lancaster  Gate,  Hyde  Park,  W. 
Squire,  P.  W.,  F.L.S.,  F.C.S.,  413,  Oxford  Street,  W. 
Stacey,  H.  G.,  F.L.S.,  F.C.S.,  300,  High  Holboru,  W.C. 
Stacey,  Mr.  S.  LI.,  300,  High  Holborn,  W.C. 
Stafford,  Mr.  W.,  Cleveland  House,  Park  Road,  Gloucester. 
Stainer,  I\Ir.  .J.,  .59,  Sandgate  Road,  Folkestone. 
Stamp,  Mr.  E.  B.,  29,  High  Street,  Hampstead,  N.W. 
Stanford,  E.   C.    Cortis,   J.P.,   F.I.C.,   F.C.S.,    Gleuwood,    Dalmuir, 

Dumbartonshire. 
Stark,  Mr.  A.  Campbell,  128,  Victoria  Street,  S.W. 
Starkie,  Mr.  R.  S.,  12(5,  Strand,  W.C. 
St.  Dalmas,  Mr.  A.  de,  40,  Belgrave  Gate,  Leicester. 
Stead,  Mr.  J.  Christopher,  Mitre  Chemical  Works,  Cordova  Road, 

Bow,  E. 
Stephenson,  Mr.  .J.  B.,  48,  Frederick  Street,  Edinburgh. 
Stephenson,  S.,  F.C.S.,  98,  Kensington,  Liverpool. 
Stevens,  Mr.  P.  A.,  72,  Mansfield  Road,  Gospel  Oak,  N.W. 
Stevens,  Mr.  W.  Goyne,  juu.,  Guildford  Street,  Chertsey. 
Stevenson,  .J.,  .J. P.,  10,  Bloomfield  Terrace,  Whitby. 
Stevenson,  Mr.  R.  W.,  19,  Victoria  Street,  Derby. 
Stevenson,  T.,  M.D.,  F.I.C.,  F.C.S.,  45,  Gresham  Road,  S.W. 
Stewart,  Mr.  A.  K.,  1,  Lynedoch  Place,  Edinburgh. 
Stewart,  Mr.  .J.,  8,  Cadzow  Street,  Hamilton,  N.B. 
Stickland,  Mr.  W.  li.,  23,  Cromwell  Place,  S.W. 
Stiles,  Mr.  M.  H.,  2,  French  Gate,  Doucaster. 
Stiling,  Mr.  J.  E.,  4,  Courtenay  Street,  Newtou  Abbot. 
Stoakes,  Mr.  B.  M.,  1(3,  Whitefriargate,  Hull. 
Stockman,  R.,  M.D.,  Idinto  House,  Chambers  Street,  Edinburgh. 
Stoker,  G.  N.,  F.I.C.,  The  Laboratory,  Somerset  House,  W.C. 
Stones,  Mv.  W,,  113,  Market  Street,  Manchester. 
Storie,  Mr.  R.,  Dalkeith,  N.B. 
Storrar,  Mr.  D.,  228,  High  Street,  Kirkcaldy,  N.B. 
Strachau,  Mr.  A.,  138,  Rosemount  Place,  Aberdeen. 
Streater,  Mr.  ,J.  H.,  3,  Sloane  Street,  S.W. 

Strongitharm,  Mr.  W.  G.,  08,  Queen's  Gardens,  Hyde  Park,  W. 
Strother,  C.  J.,  F.S.Sc,  Cambridge  House,  242,  South  Lambeth  Road, 

S.W. 
Stroud,  Mr.  .J.,  Chesterfield  House,  Ashley  Hill,  Bristol. 
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Stuart,  C.  E.,  13. Sc,  20,  Mos-ley  Sticet,  Newcastlc-on-Tyne. 
Stuart,  Mr.  J.  E.,  Fair  View,  Arkwriglit  Eoad.  Hnmpstead,  N.W. 
SutclilTc,  Mr.  G.  H.,  H,  St.  Jnuies  Street,  Eacup. 
Sutherland.  Mr.  J.  W.,  G8.  High  Street,  Duiii tries,  K.B. 
Sutton,  P.,  F.I.C.,  F.C.S.,  Bank  Thxin,  Norwich. 
Swau,  Mr.  William,  1)2,  Moniingside  l{oad,  Edinburgh. 
Swinbauk,  Mr.  Jno.,  Bedale,  Yorks. 

Swingburn,  Mr.  R.  H.,  b:J,  Broad  Street,  Sontli  Molton,  Devon. 
Swiun,  Mr.  C,  125,  Upper  Moss  Lane,  Hulme,  Manchester. 
Swire,  Mr.  J.,  King  Cross,  Halifax. 
Symes,  Dr.  C,  14,  Hardn:an  Street,  Liverpool. 
Symons,  Mr.  A.  J.,  New  Barnet. 

Syraons,  W.  H.,  F.LC,  F.R.M.S.,  F.C.S.,  130,  Fellow's  Road,  South 
Hampstcad,  ^.'.^Y. 

Tamplin,  Mr.  E.  C,  Kingston-on-Thames. 

Tanner,  Mv.  A.  E.,  \Yestiuinster  Hospital,  S.^V. 

Taplin,  Mr.  W.  G.,  •)!,  Hauipstcad  Road,  N.AV. 

Taubman,  Mr.  R.,  124,  Southampton  Row,  \Y.C. 

Taylor,  Mr.  E.,  24,  Yorkshire  Street,  Rochdale. 

Taylor,  G.  S.,  F.C.S.,  13,  Queen's  Terrace,  St.  John's  Wood,  N.W. 

Taylor,  Mr.  J.,  13,  Baker  Street,  W. 

Tavlor,  John,  F.C.S.,  15,  Lucius  Street,  Torquay. 

Taylor,  Mr.  J.  B.,  10,  High  Street,  Bedford. 

Taylor,  Mr.  S.,  178,  Dalton  Road,  Barrow-in-Firuess. 

Taylor,  Mr.  S.,  70,  Great  George  Street,  Leeds. 

Taylor,  Mr.  F.  W.,  Newport  Pagnell. 

Taylor,  Mr.  Wra.,  Saltburn-by-the-Sea. 

Terry,  Mr.  T.,  1,  Egerton  Crescent,  Withiugton,  Mauchester. 

Thomas,  Mr.  E..  24,  Yorkshire  Street,  Rochdale. 

Thomas,  Mr.  J.  D.  D.,  144,  Ashley  Road,  Bristol. 

Thomas,  Mr.  H.,  143,  High  Street,  Merthyr. 

Thomas,  Mr.  T.  Recs.  Burry  Port,  South  Wales. 

Thomas,  Mr.  W.,  1,  High  Street,  Builth  Wells,  Brecoushire. 

Thomas,  Mr.  W.  J.,  0,  Commercial  Place,  Abcrdare. 

Thompson,  Mr.  A.,  51,  English  Street,  Carlisle. 

Thompson,  Mr.  C,  150,  Stratford  Road,  Sparkbrook,  Birmingham. 

Thompson,  Mr.  C.  J.  S.,  153,  Lodge  Lane,  Princes  Park,  Liverpool. 

Thompson,  Mr.  G.,  High  Street,  Knaresborough. 

Thompson,  Mr.  H.,  101,  Southwark  Street,  S.E. 

Thompson,  Mr.  PL  A.,  22,  Worship  Street,  Finsbury  Square,  E.G. 

Thompson,  Mr.  L.,  Lisnaskoa,  County  Fermanagh,  Ireland. 

Thompson,  Mr.  Thomas,  35,  George  Street,  Edinburgh. 

Thomson,  Mr.  Isaac  W.,  10,  Bellevue  Crescent,  Edinburgh. 

Tliomsou,  Mr.  7.  II.,  102,  High  Street,  Lochee,  N.B. 

Thomson,  W.,  F.LC,  F.R.S.E.,  Royal  Institution,  Manchester. 

Thornton,  Dr.  H.,  338,  Leeds  Road,  Bradford,  York.s. 

Thorp,  Mr.  J.,  Gt),  Heaton  Moor  Road,  Ilfaton  Chapel,  near  Stockport. 

Thresh,  John  C,  M.B.,  D.Sc,  Chelmsford,  Essex. 

Thurlaud,  Mr.  H.,  Woodstock  Road,  Oxford. 

Tichborne,   Prof.  C.  E.  C,   Ph.D.,  F.LC,   F.C.S.,  I:'.   North   Great 

Georges  Street,  Dublin. 
Tilsley,  Mr.  J.,  Berriew,  Montgomeryshire. 
Tipi)ing,  Mr.  T.  J.  W.,  155,  High  Street,  Stoke  Newington,  N. 
Tirrcll,  Mr.  J.,  Market  Square,  llauley. 

Tocher,  J.  F.,  F.LC,  F.CS.,  1,  Chapel  Street.  Peterhead,  N.B. 
Tocher,  Mr.  John,  SC,  High  Street,  Dunfermline. 
Tompsctt,  Mr.  Leighton  S.,  127,  Anerley  Road,  Li>ndon,  S.E. 
Toone,  Mr.  J.  A.,  30,  Old  Christchnrch  Road,  Bournemouth. 
Towerzcy,  Mr.  A.,  52,  Royal  York  Crescent,  Cliftou,  Bristol. 
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Townsiiiul,  C,  M.P.,  J. P.,  1,  Union  Street,  Bristol. 
Trign',  Mr.  J.  W.,  Darton  Street,  Gloucester. 
Troake,  Mr.  II.  J.,  12(;,  White  Ladies'  Road,  Clifton,  Bristol. 
Troke,  Mr.  C,  65,  Bath  Street,  City  Boad,  E.C. 
Truman,  Mr.  H.  V.,  187,  Newiugton  Butts,  S.E. 
Tull,  Mr.  F.  C,  13.5,  Peascod  Street,  Windsor,  Berks. 
Tally,  Mr.  J.,  senr.,  CUen  Vue  Works,  East  Grinstead,  Sussex. 
Tapholme,  Mr.  F.,  1,  Colelierae  Terrace,  West  Bromi^ton,  S.W. 
Turnbull,  Jilr.  H.  J.,  Tavistock  Warehouse,  Sunderland. 
Turner,  Mr.  C.  E.,  20,  Bury  Street,  Great  Russell  Street,  W.C. 
Turner,  Mr.  J.,  Chemical  Works,  Great  Yarmouth. 
Turner,  Mr.  J.,  15,  Fore  Street,  Hexham. 
Turner,  Mr.  .J.,  The  Limes,  Aylesbury. 
Turner,  Mr.  W.  S.,  227a,  Oxford  Street,  Manchester. 
Twemlow,  Mr.  Pv.,  Dl,  Upijer  Brook  Street,  Manchester. 
'L'wiss,  Mr.  W.,  Hunstanton,  Norfolk. 

Tyrer,  Chas.,  F.C.S.,  Stirling  Chemical  Works,  Abbey  Laue,  Strat- 
ford, E. 
Tyrer,  Mr.  P.,  70,  Long  Laue,  Borough,  S.E. 

Tyrer,  Thos.,  F.LC,  F.C.S.,  Stirling  Chemical  Works,  Abbey  Lane, 
'Stratford,  E. 

Umuey,  C,  F.I.C,  F.C.S.,  50,  Southwark  Street,  S.E. 

Umney,  John  C,  F.C.S.,  50,  Southwark  Street,  S.E. 

Uusworth,  Mr.  J.  H.,  113,  George  Street,  Altrincham,  Manchester. 

Upton,  Mr.  E.  J.,  Wallingford,  Berks. 

Urwick,  Mr.  W.  W.,  GO,  St.  George's  Road,  Pimlico,  S.W. 

Usher,  Mr.  E.,  Bodicote,  Banbury,  Oxon. 

Vallanca,  Mr.  A.  C,  Cavendish  House,  Mansfield. 

Vigis,  Mr.  Lewis,  Queen  Square,  Bath. 

Vincent,  Mr.  P.,  jun.,  19,  Tudor  Place,  Walham  Green,  S.W. 

Virgo,  Mr.  C,  Barbourne,  V/orcester. 

Voce,  Mr.  W.  G.,  52,  Halesowen  Road,  Netherton,  near  Dudley.. 

Wakefield,  Mr.  C.  H.,  Blackmore  House,  Malvern  Wells. 

Vv^akeham,  Mr.  C,  Helston,  Cornwall. 

Walker,  Mr.  C,  8,  Cannon  Street  Road,  E. 

Walker,  ilr.  James,  21,  Dockliead  Street,  Saltcoats,  Ayrshire. 

Walker,  J.  F.,  M.A.,  F.I.C,  F.C.S.,  45,  Bootham,  York. 

Walton,  Mr.  R.,  High  Street,  Maidenhead. 

Wand,  Mr.  S.,  18,  Haj-market,  Leicester. 

Want,  Mr.  W.  P.,  19,  Thornford  Road,  Lewisham,  S.E. 

Ward,  G.,  F.I.C,  F.C.S.,  Millgarth  Mills,  Leeds. 

Ward,  Mr.  J.,  39,  Eastgate  Street,  Gloucester. 

Ward,  Mr.  J.  S.,  101,  Whitecross  Street,  E.C. 

Ward,  W.,  F.C.S.,  Sheffield  Moor,  Sheffield. 

Warren,  Mr.  W.,  24,  Russell  Street,  Covent  Garden,  W.C. 

Warrick,  Mr.  F.  W.,  B.Sc,  18,  Old  Swan  Laue,  E.C. 

Waterall,  Mr.  G.  E.,  Chapel  Bar,  Nottingham. 

Watkinsou,  Mr.  J.  W.,  43,  Higher  Market  Street,  Faruworth,  Bolton, 

Watson,  F.  P.,  F.C.S.,  6,  Bailgate,  Lincoln. 

Watson,  Mr.  J.  E.  H.,  Rose  Corner,  Norwich. 

Watson,  T.  D.,  F.CS.,  23,  Cross  Street,  Fiusbury,  E.C. 

Watt,  ]Mr.  Geo.  A.,  20,  Lynn  Street,  West  Hartlepool. 

Watts,  Mr.  J..  233,  Tong  Street,  Dudley  Hill,  Bradford,  Yorks. 

Watts,  Mr.  Robt.,  Fargate,  Sheffield. 

Wealthall,  Mr.  A.,  156,  Great  Jackson  Street,  Hulrae,  Manchester. 

Weaver,  Mr.  A.  C,  42,  Dudley  Road,  Wolverhampton. 

Webb,  Mr.  E.  A.,  GO,  Bartholomew  Close,  E.C 
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Webb,  Mr.  J.  H.,  Napier  Road,  Luton,  Beds. 

Weddell,  Mr.  (ieorge,  20,  West  Grainger  Street,  Newcastle-on-Tyne. 

Weld,  Mr.  C.  C,  9,  Strathmore  Gardens,  Hillhead,  Glas<^o\v. 

Wellcome,  Mr.  H.  S.,  7,  Snow  Hill,  Holborn  Viaduct,  E.C. 

Wellings,  Mr.  Wm.,  56,  Hanover  Street,  Liverpool. 

Wells,  Mr.  W.  F.,  juur.,  20,  Upper  Baggot  Street,  Dublin. 

West,  Mr.  G.  W.,  Market  Place,  Stokesley. 

West,  Mr.  T.,  1187,  Chester  lload,  Stretford,  Manchester. 

West,  W.,  F.L.S.,  15,  Horton  Lane,  Bradford,  Yorks. 

Westlake,  Mr.  J.,  53,  High  Street,  Sutton,  Surrey. 

Weston,  Mr.  S.  J.,  151,  Westbourne  Terrace,  W. 

Westrup,  Mr.  J.  B.,  71),  Kensington  Park  lload,  W. 

Wheeldon,  Mr.  J.,  211,  Stockport  Road,  Manchester. 

Wheeler,  Mr.  J.  W.,  10,  New  Bond  Street,  W. 

AVhigham,  Mr.  R.  L.,  22,  Brook  Street,  London,  W. 

Whitby,  Mr.  A.,  408,  Stratford  Road,  Birmingham. 

White,  Mr.  Arthur  F.,  (jl,  Suubridge  Road,  Bradford,  Yorks. 

White,  E.,  B.Sc,  St.  Thomaa's  Hospital,  London,  S.E. 

White,  Mr.  G.,  55,  High  Street,  Dudley. 

White,  Mr.  .J.  F.,  13,  Blenheim  Terrace,  Leeds. 

Whitfield,  J.,  F.C.S.,  113,  Westborough,  Scarborough. 

Whitla,  Mr.  M.  R.,  Medical  Hall,  Monagliau. 

Whilmore,  W.   T.,   F.R.C.S.   Ed.,    7,   Arlington    Street,   Piccadilly, 

S.W. 
AVhittle,  Mr.  S.,  18,  Market  Street,  Leigh,  Lancashire. 
Whysall,  Mr.  W.,  Cirantham. 

Whyte,  Mr.  J.  S.,  57,  Guthrie  Port,  Arbroath,  N.B. 
Widdowsou,  Mr.  Reuben,  Nottingham. 
Wiggins,  Mr.  H.,  23G,  Southwark  Park  Road,  S.E. 
Wild,  Mr.  John,  307,  Oxford  Street,  Manchester. 
Wilford,  Mr.  .T.,  31,  Lower  Parliament  Street,  Nottingham. 
Wilkinson,  Mr.  B.  J.,  7,  Middlutou  Road,  Kingslaud,  N.E. 
Wilkinson,  Mr.  G.,  2(57,  Waterloo  Road,  Manchester. 
Wilkinson,  Mr.  W.,  2S,  Bury  Old  Road,  Cheetham  Hill,  Manchester. 
Will,  W.  Watson,  F.G.S.,  162,  Kennington  Park  Road,  S.E. 
Willan,  Mr.  R.,  5,  Market  Street,  Ulvcrston. 
Williams,  Mr.  E.,  Cerrig-y-Druidion,  Denbighshire. 
Williams,  Mr.  E.,  10,  Wrexham  Street,  Mold. 
Williams,  Mr.  W.  Ct.,  Castle  Street,  Conway. 

Williams,  Mr.  W.  Jesse,  Park  Hall  Buildings,  Queen  Street,  Cardiff. 
Williams,  W.  Lloyd,  F.I.C.,  F.C.S.,  Pha-nix  Mills,  Dartford,  Kent. 
Williamson,  Mr.  W.  H.,  72,  Elizabeth  Street,  Manchester. 
Willmott,  Mr.  W.,  King's  College  Hospital,  W.C. 
Wills,  Mr.  G.  S.  v.,  Westminster  College,  Trinity  Square,  Boro',  S.E. 
Wilson,  Mr.  J.,  General  Infirmary,  Derby. 
Wilson,  Mr.  J.,  11,  George  Street,  Bath. 
Wilson,  Mr.  J.  B.,  118,  High  Street,  Oxford. 
Wilson,  Mr.  J.  H.,  23,  West  Park,  Harrogate. 
Wilson,  Mr.  T.,  Stowmarket,  Suffolk. 

Wilson,  Mr.  T.  W.,  2,  Victor  Street,  Thornbury,  Bradford. 
Wilson,  H.,  F.l.C,  H8,  Bellott  Street,  Cheetham,  Manchester. 
Wing,  Mr.  H.  N.,  21»,  Market  Place,  Melton  Mowbray. 
Wink',  Mr.  J.  .\..  2,  Devonshire  Square,  Bishopsgato  Street,  E.C. 
Wdod,  Mr.  A.,  New  Brentford. 
Wood,  Mr.  A.  W.,  3,  James  Street,  Harrogate. 
Wood,  Mr.  J.,  !),  P<  ( 1  Street,  Barnslcy,  \orks. 
Wood,  Mr.  R.,  50.  High  Street,  Windsor. 
Wnollcombe,  R.  L.,  LL.D.,  F.LInst.,  F.S.S.,  M.R.LA.,  14,  Waterloo 

Road,  Dublin. 
Woolky,  Mr.  E.  J.,  Victoria  Bridge,  Manchcslcr. 
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Woolley,  Mr.  H.  J.  B.,  Spaikenlioe  Street,  Leicester. 

WooUey,  Mr.  (1.  S.,  Victoria  Bridge,  Manchester. 

Woolley,  Mr.  Hermann,  Victoria  Bridge,  Manchester. 

Woolrich,  Mr.  C.  B.,  Uttoxeter,  Staffs. 

Wootton,  Mr.  A.  C,  42,  Cannon  Street,  E.G. 

Worfolk,  Mr.  G.  W.,  16,  Brook  Street,  Ilklev. 

Worrall,  J.  H.,  F.I.C.,  F.C.S.,  158,  Ellesmere  Road,  Sheffield. 

Wreuu,  W.  A.,  F.C.S.,  15,  East  Street,  Taunton. 

Wright,  A.,  A.K.C.,  18,  High  Street,  Yeovil,  Somerset. 

Wright,  Mr.  G.,  102,  High  Street,  Burton-on-Treut. 

Wright,  Mr.  H.  C,  50,  Southwark  Street,  S.E. 

Wright,  Mr.  R.,  11,  Eagle  Parade,  Buxton,  Derbyshire. 

Wyatt,  Mr.,  H.,  223,  Stanley  Road,  Bootle,  Liverpool. 

Wyatt,  Mr.  W.,  4,  Stonewell,  Lancaster. 

Wybrant,  Mr.  Andrew,  5,  Amwell  Street,  E.G. 

Wyboru,  J.  M.,  F.G.S.,  59,  Moorgate  Street,  E.G. 

Wyles,  Mr.  W.,  9,  Kimberley  Terrace,  Great  Yarmouth. 

Wyley,  Mr.  W.  F.,  Hertford  Street,  Coventry. 

Wylie,  Mr.  D.  N.,  1,  College  Street,  Edinburgh. 

Wyman,  Mr.  J.  S.,  58,  Bunhill  Row,  E.G. 

Wynne,  Mr.  E.  P.,  7,  Pier  Street,  Aberystwith. 

Yates,  Mr.  D.,  32,  Darwen  Street,  Blackburn. 
Yates,  Mr.  F.,  64,  Park  Street,  Southwark,  S.E. 
Yates,  Mr.  R.,  64,  Park  Street,  Southwark,  S.E. 
Yeatmau,  Mr.  F.  J.,  141,  Kentish  Town  Road,  N.W. 
Yeomaus,  Mr.  J.,  22,  Petty  Cury,  Cambridge. 
Yorath,  Mr.  T.  V.,  120,  Gowbridge  Road,  Cardiff. 
Young,  Mr.  J.,  20,  High  Street,  Newport,  Mon. 
Young,  J.  Rymer,  F.C.S.,  42,  Sankey  Street,  Warrington. 
Young,  Mr.  J.  R.,  17,  North  Bridge,  Edinburgh. 
Young,  Mr.  J.  R.,  junr.,  17,  North  Bridge,  Edinburgh. 
Young,  Mr.  R.  F.,  New  Baruet. 


NOTICE. 

Memhers  are  requested  to  report  any  inaccuracies  in  these  lists 
by  letter,  addressed  as  folluivs : — 

The  Asst.  Secketahy, 

BUIT.    PlIARM.    COXF., 

17,  Lloomshnry  Square, 

London,  W.G. 


SOCIETIES  AND   ASSOCIATIONS 

INVITED    TO    SEND    HELEGATES    TO    THE    ANNUAL    ilEETlNG. 

The  rhaFmacculical  Society  of  Great  Britain. 

Tiio  North  British  Branch  of  the  Pharmacjutical  Soc-ietj  of  Great  Britain. 

The  Pharmaceutical  Society  of  Ireland. 

Aberdeen  and  Noeth  of  Scotland. — Society  of  Chemists  and  Druggists  (1830). 
Mr.  A.  Strachan,  138,  Eosciiiount  Place,  Aberdeen. 

Birmingham. — Midland    Pharmaceutical    Association.      Mr.     Geo.    E.    Perry, 
Edgbaston,  Birmingham. 

Brighton. — Association   of  Pharmacy   (18G1).      School   of    Science   and  Art, 
Brighton. 

Bristoi,. — Pharmaceu'ical   Association   (re-established   18G9).     G.  F.  Schaclit, 
F.C.S.,  52,  iloyal  York  Crescent,  Cliftun,  Bristol. 

CoLCUESTER. — Association  of  Chemists  and  Druggists  (1815).     Mr.  J.  C.  Shen- 
stone,  13,  High  Street,  Colchester. 

Dover. — Chemists'  Association.     Mr.  JX.  M.  Ewell,  37,  Town  Wall  Street,  Dover. 

Dundee. — Chemists  and  Druggists'   Association  (18G8).     Mr.  J.  Russell,  111, 
Nethergate,  Dundee. 

Edinburgh.— Chemists'  Assistants'  Association.    Mr.  E.  J.  Dey,  CG,  York  Place. 

Exeter. — Exeter  Phaniiaceutical  Society  (1815). 

Glasgow  and  West  of  Scotland.— Pharmaceutical  Association.     Mr.   Alcxr. 
Laing,  211,  Great  Western  Boad. 

Hastings. — Chemists'  Association  (1>84).     Mr.  A.  N.  Becli,  11,  Y'ork  Buildings, 
Hastings. 

Hull.— Chemists'  Association  (ISGS).     Mr.  C.  B.  Boll,  G,  Spring  Bank,  Hull. 

Leeds.— Chemists'  Association  (18G2).    G.  Ward,  F.I.C.,  F.C.S.,  Millgarth  Mills, 
Leeds. 

Liverpool. — Chemists'    Association    (18GS).      Mr.    Anthony    S.   Buck,   Pu>yal 
Institution,  Livcr2)ool. 

London.  — Chemists'  Assistants'  As-sociation.     E.  J.  Parry,  B.Sc,  103,  Great 
Russell  Street,  W.C. 

Manchester. — Pharmaceutical   Association.     Mr.  A.  Blackburn,   7,  Exchange 
Street. 

Nottingham. — Nottingham  and  Notts  Chemists'  Association   (ISG3).     Jlr.   W. 
Gill,  Radford  Road,  Nottingham. 

Oldham. — Chemists'  and   Druggists'    Assistants   and   ,\j>]irenticos'  Association 
(1870).     Mr.  C.  G.  Wood,  Secretary,  Church  Institute,  Oldliam. 

Sheffield. — Pharmaceutical  and  Chemical  Society  (18G',)).       Mr.  C.  0.  Morri- 
son, 137,  West  Street,  Shellield. 

Sunderland. — Chemists'  Association  (ISCiO).    Mr.  J.  Harrison,  33,  Bridge  Street, 
Sunderland. 


KiO 


Pkicsentation     Copies    op     thk     Yeak-Book     of     Phakmacv   auK 

FOinVARDED   TO    THE    FOLLOWING  :  — 

JTIjc  lijoncuni  ftTf.nbcrs. 

^Libraries. 

American  Pharmaceutical  Association  ;  British  Medical  Association  ;  Chemical 
Society  of  London  ;  Ecole  Superieure  de  Pharmacie,  Montpellicr ;  Ecole 
Superieure  de  riiarniacie,  Paris ;  Massachusetts  College  of  Pharmacy ; 
The  Mason  College,  Birmingham;  Missouri  College  of  Pharmacy;  New 
Zealand  Board  of  Pharmacy  ;  North  British  Brunch  of  the  Pharmaceutical 
Society ;  Pharmaceutical  Society  of  Great  Britain  ;  Pharmaceutical  Society 
of  Ireland  ;  Pharmaceutical  Society  of  New  South  Wales  ;  Ontario  College 
of  Pharmacy,  Toronto  ;  Pharmaceutical  Society  of  Australasia ;  Pharma- 
ceutical Society  of  Queensland;  Koyal  Society  of  London;  Societe  de 
Pharmacie,  Paris;  State  of  Illinois  Board  of  Pharmacy  ;  Yorkshire  College 
of  Science. 

Probmctal  'Sfssoriations  (Ijabins  Etbran'rs). 

Aberdeen  Society  of  Chemists  and  Druggists  ;  Brighton  Chemists'  Association  ; 
Bristol  Pharraaceiitical  Association  ;  Colchester  Association  of  Chemists  and 
Druggists  ;  Dover  Ciiemists'  Association  ;  Dundee  Chemists  and  Druggists' 
Association ;  Edinburgh  Chemists'  Assistants'  Association  ;  Glasgow  and 
West  of  Scotland  Pharmaceutical  Association  ;  Hastings  Chemists'  Associa- 
tion ;  Hull  Chemists'  Association  ;  Leeds  Chemists'  Association  ;  Liverpool 
Chemists'  Association  ;  London  Chemists'  Assistants'  Association  ;  Man- 
chester Chemists  and  Druggists'  Association  ;  Midland  Pharmaceutical 
Association;  Nortii  of  England  Pharmaceutical  Association ;  Nottingham 
and  Notts  Chemists'  Association  ;  Oldham  Chemists  and  Druggists'  Assist- 
ants and  Apprentices'  Association  ;  Sheliield  Pharmaceutical  and  Chemicid 
Association  ;    Sunderland  Chem.ists'  Association. 

3ournaIs. 

American  Druggist ;  American  Joi;rnal  of  Pharmacy  ;  Archiv  der  Pharmacie  ; 
British  and  Colonial  Druggist;  British  Medical  .lourual ;  Canadian  Pliav- 
maceutical  Journal;  Chemical  News;  Chemist  and  Druggist;  Journal  de 
Pharmacie  et  de  Chimie  ;  Lancet ;  Medical  Press  and  Circular ;  The  Nation;il 
Druggist ;  Pharmaceutical  Journal ;  Pharmaceutische  Ceutralhalle ;  Pieper- 
toire  de  Pharmacie. 


The   following   Jourxals   are    received    from    their    respective 
Editors  : — 

American  Druggist ;  American  Journal  of  Pharmacy  ;  Archiv  der  Pliarraacie  ; 
Australasian  Journal  of  Pharmacy;  British  and  Colonial  Druggist;  British 
Medical  Journal  ;  Canadian  Pliarmaceutical  Journal ;  Chemical  News ; 
Chemist  and  Druggist ;  Journal  do  Pharmacie  et  de  Chimie  ;  National 
Druggist ;  Pharmaceutical  Journal ;  Pliarmaceutical  llecord ;  Pharma- 
ceutische Ceutralhalle ;  Proceedings  of  the  American  Pharmaceutical 
Association  ;  Picpertoire  de  Pliarmacie. 


PROGRAMME  OF  THE  PROCEEDINGS 

OF   THE 

BRITISH  PHARMACEUTICAL  CONFERENCE 

AT    THE 

THIRTY-FIRST   AMUAL   MEETING,   OXFORD,   1894. 


OFFICERS. 

PrrsiUcut.   n.  h.  martin,  f.l.s.,  F.R.ii.s. 
Ftct=^rc3tticnt3. 

{^Yho  hai-e  filled  the  office  of  President.) 


THOMAS  B.  GROVES,  F.C.S.,  Weymouth. 
G.  F.  SCHACHT,  F.I.C.F.C.S.,  Clifton,  Bristol. 
R.  REYNOLDS,  F.I.C.,  F.C.S.,  Leeds. 
Pkof.    ATTFIELD,    Ph.D.,    F.R.S.,    F.l.C, 

F.C.S.,  Lonaon. 
J.  B.  STEPHENSON,  Eilinburgb. 
T.  GREENISH,  F.C.S.,  F.R.M.S.,  London. 


S.  R.  ATKI>JS,  J. P.,  Sali-sbury. 

F.  B.  BENGER,  F.l.C. ,  F.C.S.,  Manchester. 

C.  UMNEY,  F.l.C,  F.C.S.,  London. 

W.  MARTINDALE,  F.C.S.,  London. 

E.  C.  C.  STANFORD,  F.l.C,  F.C.S.,  Dalmuir. 

OCTAVIUS  CORDER,  Norwich. 


FictJ^rcsiScnts. 


M.  CARTEIGHE,  F.l.C,  F.CS.,  London. 
J.  H.  MATHEWS,  London. 


W.  HAYES,  Dublin. 
G.  T.  PRIOR.  Oxford. 


CrraSUrcr.    JOHN  moss,  F.I.C,  F.C.S.,  London. 

?l?ouorara  Central  Secretaries. 

W.  A.  H.  NAYLOR,  F.l.C,  F.C.S.,  London.     |    F.  RANSOM,  F.C.S.,  Hitchin. 

Eocal  Sfcrrtarg.   n.  mathews,  Oxford. 


Boa,  Pktf.b,  Edinburgh. 
BoLTOw,  C  A.,  Nottinschara. 
Dbucf..  G.  C.  M.A.,  F.L.S.,  Oxford. 
Faeb,  E.  H.,  Uckfleld. 


©tfjcr  IBcmbcrs  of  tijt  Iirrcutibc  Committee. 

Gerhard,  A.  W.,  F.C.S.,  Chertsey. 
Hodgkix,  J.,  F.l.C,  F.C.S. ,  London. 
Holmes,  E.  M.,  F.L.S.,  London. 
Patn-b,  .T.  0.  C,  J.P.,  Belfast. 


AViiiGnr,  R.,  F.C.S.,  Bustou. 

•autiitors. 

JOHN  WILFORD,  Nottingham,  and  C  CLAYTON,  Oxford. 


Assistant  Secretary. 

J.  C.  NIGHTINGALE. 


litiitor  of  gear^lSooIt. 

LOUIS  SIEBOLD,  F.l.C,  F.CS. 

ILocal  Committee. 


Bates.  J,.  Bicester. 
Bloiam,  W.  E.,  Oxf.)r.l. 
BoTCB.  J.  K,  Wiii.lsor. 
Braolrt,  C,  Reading. 
Wrooks.  H.  J.  R.,  Oxf.iril. 
BtBBAWK,  T.  J.  A.  n..  Oxf.inl. 
BuiisKiT.  J.  ¥.,  F.C.S..  Oxford. 
Cardwkll,  E.,  Reading. 
Ci-^YTi>N.  C,  Oxford. 
CuiKT.  O.  F.,  Oxford. 
DoLBKip.,  J.  (//oil.    Treasurer' 

ford. 
Drulk.  G.  C,  M.A.,  Oxford. 


Eder.  T..  Oxford. 
G11.KE.S,  W.  H.,  Oxford. 
UiLi.,  J.  H..  Oxford. 
H<ii.ME9.  Mr.  Brill. 
How,  Mr.,  Oxford. 
HL-Trt)N,  H.,  Leamington. 
Jeskins.  A.,  Oxford. 
JKS.SOF.  J.  H..  Oxford. 
M.1TUEW8,  H.  {lion.  Local  Sec).  Ox- 
ford. 
Mathkwh,  J.  H.,  London. 
.Moiiuisos.  C.  r.  A  ,  Oxford. 
P.W.MEIl,  J.,  Oxford. 


Prior,  G.  T.  (<;i.ii>m<iii),  Oxford. 
Simpson,  T.,  Bloiani-lUuljury. 
STANLEr,  H..  Lejuuiligton  Sp.i. 
Sifi'iRE,  J.,  Oxford. 
Thurlasd,  H.,  Oxford. 
TauKi.AND,  T.,  Oxford. 
TiBSER,  J.,  Aylesbury 
Tiai.,  F.  C.,  Winilsor. 
Urrotr,  E.  J.,  Wiilliugford. 
T'.siiER,  R..  Banlmry. 
Vakskt,  U.  O.,  Oiford. 
Worn.,  K..  Windsor. 
W'Ai.Ki.niX  G..  Oxford. 


TnB    Sittings    op    thb    Co-xfebesck    wkuk    held    ix   thh 

HALL  OF  BALLIOL  COLLEGE,  OXFORD, 

O.y  TUESDAY  &  WEDNESDAY,  July  31  and  AUGUST  1,  1891, 
Commenciiifi  at  Ten  a.m.  each  day. 
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MONDAY,  GOth  JULY. 

The  EXECUTIVE  COMMITTEE  met   accoi-aing  to  notices    from    the 
Honorary  General  Secretaries,  at  6  p.m.,  at  the  KanJolph  Hotel,  Oxford. 


TUESDAY,  31st  JULY. 

The  CONFERENCE  met  at  10  a.m.,  adjourning  at  1  p.m.;  and  at  2  p.m., 
adjourning  at  4  p.m. 


^rbcr  of  ^Business. 


Addresses  of  Welcome  by  the  Kiglit  Worshipful  tlio  ^layor  of  Oxford, 

and  Sir  Heni'y  Acland,  Bart.,  K.C.B. 
President's  Address. 
Heception  of  Delegates. 
Keport  of  Executive  Committee. 
Financial  Statement. 

Report  of  Treasurer  of  the  "Bell  and  Hills'  Library  Fund." 
Report  of  Unofficial  Formulary  Committee,  b}-  W.  Martindale,  F.C.S. 
Reading  of  Papers  and  Discussions  thereon. 

PAPERS. 

1.  Xote  on  the  StahUitif  of  tlie  Alkcdoidal  Tir.diires.     By  E.  H.  Faih!  and  P. 

WituiUT,  F.C.S. 

2.  Gravimetric  and  Voluinclrir  Mdliods  for  the  Determination  of  the  Alka- 

loldn  in  Alkaloldal  Tincturoi.  By  E.  H.  Fauu  and  R.  Wiuunx,  F.C.S. 
.3.  ■Tlie  Qualities  of  a  Tijplcal  Dentifrice.  By  AnriiUR  Tl'kxki!,  F.C.S.,  L.D.S. 
•J.  A  Xcw  and  More  IJcononilcnl  Prores.i  for  E.rlia'-tiiiii  Xitcls  ]'oviira:     By 

E.  W.  Lucas,  F.C.S. 
b.  Xote  on  ,'<trijchnoD  J/jnatla.     By  F.  Ransom,  F.C.S. 
(i.  Jlemarlcs  on  (Jnetnm,     By  W.  Ei.Udit.vK,  B.A.  (Cantab.). 

7.  The  Recovcrij  of  Residual  Tinctures  from  Marcs.    By  R.  IL  Paukek,  F.C.S. 

8.  The  Pharmacopoilajt  Instruction  for  the  Preparation  of  Tlndures.     By  R. 

H.  PAnKEie,  F.C.S. 


Thr've  was  a  mid-daj-  adjournnicnt  between  1  and  2  ]).m.  for  luncheon  at 
the  JlandoIi)h  Hotel. 

In  the  afternoon,  after  the  adjournment  of  the  Conference  sittings,  a 
garden  party  was  held  in  the  grounds  of  New  College,  by  kind  permission 
of  t!ie  Ward'^n  and  Fellows,  and  was  well  atti-nded.  The  magnificent 
gardens  weregrtjatly  adniii-ed,  while  the  pleasure  derivable  from  picturesciue 
surroundings  and  friendly  conversatinn  was  enhanced  by  the  ballad  sing- 
ing of  the  "Kammer  ■'  Glee  Quartelt,  undt-r  the  direction  of  Mr. E.  Jackson 
of  New  College.     Afternoon  tea  was  served,  and  the  weatlierwas  perfect. 
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WEDNESDAY,  1st  AUGUST. 

The  CONFERENCE  met  at  10  a.m.,  adjourning  from  1  till  2  p.m.  The 
■whole  of  the  business  of  the  Conference  was  completed  this  day  about 
4.30  p.m. 

(Drbcr  cf  Jiusincss. 

Eecoption  of  Delegates. 

Reading  of  Papers  and  Discussions  thereon. 

PAPERS. 

9.  Lahoratory  Notes.    By  F.  C.  J.  Bird. 

10.  Note  on  Extract  of  Malt  tvith  Cod  Liver  Oil.     Bj^  H.  W.  Jo.nes,  F.C.S. 

11.  The  Keeping  Qualities  of  Certain  Samples  of  Spirit  of  Nitrous  Ether.     By 

H.  W.  JoxES,  F.C.S. 

12.  Notes  on  the  Geologij,  Botani/,  and  Itiver  S/jstems  of  Oxford  and  Neighbour- 

hood.   By  G.  C.  DuucK,  M.A. 

13.  Animal  Extracts.     By  C.  E.  Stuaut,  B.Sc. 

14.  Lconurus  Cardiaca.     By  E.  M.  Holmes,  F.L.S. 

15.  Examination  of  Leonurus  Cardiaca.     By  W.  A.  H.  Navi-or,  F.I.C. 

16.  Conditions  of  Papain  Digestion.     By  S.  Rideal,  D.Sc.  (Lond.),  F.I.C. 

17.  Note  on   Cocoa-nut   Stearin   as   a   Basis  for   Suppositories.     By  C.  J.  S. 

Thompson. 

18.  Note  on  Phosphorus  Pills.     By  R.  H.  Parker,  F.C.S. 

19.  The  Nomenclature  of  Official  Ecmedies.     By  JosEPn  Ince.  F.L.S. 

20.  English  Medicinal  liliuharb  and  Henbane.     By  Richard  Ushek. 

21.  Tinctura  Ergotce  Ammoniata.     By  J.  T.  Hornulower. 

22.  The  Adaptation  of  the  Soap  Basis  of  Lin.  Pot.  lodid.  c.  Sapone  to  some 

other  B.P.  Liniments.     By  E.  W.  Ll'cas,  F.C.S. 

23.  Tincture  of  Iodine  and  its  Analysis.     By  J.  F.  Liverseege,  F.I.C. 
21.   The  Calibration  of  Pipettes.    By  J.  F.  Liverseege,  F.I.C. 

25.  Extract  of  Indian  Hemp.     By  David  Hooper,  F.I.C,  F.C.S. 

26.  Some   Fallacies   in   the    Testing   of  Essence   of  Lemon.     By   Arthur   A. 

Barreti. 

27.  Notes  on  lihubarb.    By  Barnard  S.  Proctor,  F.I.C. 

Presentation  from  "Bel!  and  Hills'  Fund." 
Election  of  Formulary  Committee. 
Place  of  Meefng  for  1895. 
Election  of  Officers  for  1894-5. 


There  was  a  mid-day  adjournment  between  1  and  2  p.m.  for  luncheon  at 
the  Randolph  Hotel. 


THURSDAY,  2nd  AUGUST. 
RIVER  EXCURSION  to  Abingdon.    For  particulars,  see  page  535. 


BRITISH    PHARMACEUTICAL    CONFERENCE. 

MEETING   AT   OXFORD,   1894. 

The  Tliii-ty-first  Anniial  Meeting  of  the  British  Pharmaceutical 
Conference  commenced  it3  sittings  on  Tuesday,  July  31st,  iu 
the  Hall  of  Balliol  College,  Oxford,  N.  H.  Martin,  Esq.,  F.L.S., 
F.R.M.S.,  in  the  chair. 

The  following  members  and  friends  were  present  during  the 
meeting : — 

Aberclmrch — Johnston,  E..,  M.B. 

^6(')'^ecu— Johnston,  Juo.;  Kay,  Fred  W. 

Anerlcij — Tompsett,  L,  S. 

Aylcshunj — Turner,  Arthur  ;  Turner,  J. 

Banhurii — Usher,  Richard. 

Bath — Partington,  J.  J. 

Bedlington — Foggan,  G. 

Bicester — Bates,  J. 

7;/r7a7a?c— Marsden,  P.  H. 

Birmingham — Alcock,  F.  H. ;  Gibbs,  R.  Darton  ;  Perr}',  George 
E. ;  Prosser,  Mr.  and  Mrs.  H.  S. ;  Thompson,  Mr.  and  Mrs.  Chas. 

Jiolton — Forbes,  J.  W. 

Jiournemoidh — Bllson.  F.  J.;  Hardwick,  Stewart;  Spinney,  F. ; 
Toone,  Mr.  and  Mrs.  J.  A. 

lirighton — Savage,  IMarion  ;  Savage,  W.  W. ;  Gibson,  W.  II. 

Jiristol — Burnett,  R.  W. 

7^«.r7o»^  Wright,  R. 

Cambridge — Campkin,  A.  Sidney. 

(  Vnv//^'— Coleman,  Alfred. 

Chert seg — Gerrard,  A.  W. 

Clapham — Robinson,  W.  P. 

C7//yoji— Schacht,  G.  F. ;  Toworzoy,  A. 

Connag — Williams,  Mr.  and  ^Irs.  W.  G. 

31S 
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Coventry — Jones,  H.  W. 

Dalkcy — Beggs,  Ct.  D.  ;  Beggs,  Mrs. 

Dar«/brf/— Williams,  W.  Lloyd. 

i)«ss— Whitrod,  H.  F. 

Exeter — Gadd,  H.  W.  ;  Lake,  J.  H. ;  Lnxton,  Fred. 

Glasgow — Carrie,  W.  L.  ;  AVilliams,  L.  ;  Kinninmont,  Alex. ; 
Miss  Kinninmont. 

Ilampstead — Sangster,  Arthur. 

Illtchin — Ransom,  F. ;  Ransom,  Mrs. 

Hull — Liuford,  J.  S. 

Hurstpierpolnt — Mitten,  Flora  ;  Mitten,  K.  E. 

Kirkcaldy — Storrar,  D. 

Leamington — Hutton,  H. 

Leeds — Reynolds,  Richard  ;  Miss  Rejmolds  ;  Ward,  Gr.  W. 

Leicester — Butler,  E.  H. 

Liverpool — Buck,  A.  S. ;  Conroy,  M. ;  Conroy,  Mrs.  and  Miss ; 
Symes,  Charles. 

London — Bird,  F.  C.   J.  ;  Bremridge,  Richd.  ;    Burden,  E.  M. 
Carteighe,  M.  ;  Carteighe,  Mrs. ;  Crawshaw,  E.  ;  Eastes,  Ernest 
Elborne,  Mr.  and  Mrs. ;  Emerson,  H.  E.;  Flux,  Wm.;  Cane,  E.  H. 
Greenish,  Hy.  G. ;  Hall,  H.  E. ;    Hills,  AV. ;     Humphrey,  John 
Ince,  Joseph;   Ince,  Mrs.;   Ince,  Walter  H.  ;  Kuhn,  B. ;  Lucas 
E.  W. ;  Marsh,  E.  R. ;    Martindale,  W. ;    Mathews,  J.  H. ;  Moss 
John ;    Naylor,    W.   A.  H.  ;    Nightingale,  J.  C.  ;  Parker,  R.  H. 
Parry,  E.  J.  ;  Parry,  Mrs.  ;  Pettinger.  E.  ;  Shears,  James;  Spils- 
bmy,  J.;  Strother,  Chas. ;  Taubman,  Robt.  ;    Taylor,  George  S.  ; 
Taylor,  Miss ;    Taylor,  Miss  M.  A. ;  Tingle,  J.  Grantley ;  Tyrer, 
Thomas ;  Umney,  Chas.  ;  Want,  W.  P.  ;  Warren,  W. ;  Webb,  E. 
H. ;  Weston,  Mrs. ;  Weston,  S.  J. ;  Wink,  J.  A. ;  Wright,  Theo.  K. 

Louth — Simpson,  Hy.  D. 

Manchester — Cooper,  F.  R.  ;  Cooper,  Mrs.;  Johnstone,  C.  A.; 
Kemp,  Henry  ;  Pidd,  N.  J. 

ManningJiani — Newbould,  J.  M. 

Xew  Barnct—'H.a.yles,  B.  H.  ;  Young,  R.  Fisher. 

Neiccastle-on-Ty ne—'Mdirt'm,  N.  H.  (President)  ;  Martin,  Mrs. ; 
and  the  two  Misses  Martin ;  Johnson,  R.  J.  ;  Sharp,  W. 

Nottingham — Bolton,  C.  A. ;  Dennis,  Mr. ;  Dennis,  Mrs. 

Northallerton — Fairburn,  H. 

Ox/orrf— Bremridge,  R.  H. ;  Burnett,  Jos.  F. ;  Clayton,  C.  ; 
Dolbear,  J. ;  Druce,  G.  C. ;  Jessop,  J.  W. ;  Mathews,  Hy. ;  Prior, 
G.  T.  ;  Wheeler,  A. 

Putney— White,  Edmund  ;  White,  Mrs. 
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Put dcUfc— Smith,  Mr.  and  Mrs.  J.  T. 

Jiamsgatc — Gadd,  A\\  F. 

licadinc/ — Long,  Henry  ;  Cardwell,  E. 

Salisbury — Atkins,  S.  R. 

/S^t'fi/c— Shepherd,  J.  W. 

Scvcnoaks — Holmes,  E.  M. 

Shrcioshury — Cross,  W.  Gowen. 

South  Kensington — Dyson,  W.  D.  ;  Dyson,  Mrs, 

Swindon — Green,  J. 

Uckficld—¥avr,  E.  H. 

Waterloo — Alexander,  J. 

Wellington — Bates,  J.  A. 

West  Ilanijistead — Hyne,  H. 

Weymouth — Groves,  Thos.  B. 

Wigan — Johnson,  Thos. 

Wolverhampton — Gibson,  F.  J. 


Meeting  of  the  Executive  Committee. 

A  meeting  of  the  Executive  Committee  was  held  at  the  Randolph 
Hotel,  Oxford,  on  Monday,  July  30th,  at  G  p.m. 

Present : — Mr.  N.  H.  Martin  (President) ;  Messrs.  Atkins, 
Groves,  Reynolds,  Schacht,  Martindale,  Mathews,  Umuey,  and 
Prior  (Vice-Presidents);  Mr.  Moss  (Treasurer) ;  Messrs.  Druce, 
Gerrard,  Bolton,  Holmes,  Farr,  and  Wright;  Mr.  H.  Mathews 
(Hon.  Local  Secretary);  Messrs.  Naylor  and  Ransom  (Hon.  Gen. 
Secretaries);  and  Mr.  J.  C.  Nightingale (Asst.  Secrotar}'). 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

The  Treasurer's  financial  statement  for  the  year  1893  91  was 
read  and  approved. 

A  draft  report  for  presentation  at  the  annual  meeting  was  sub- 
mitted by  the  Hon.  Gen.  Secretaries,  and  agreed  to. 

A  proposed  list  of  officers  for  the  ensuing  year  was  adopted  for 
recommendation  to  the  general  meeting  for  election. 

The  draft  programme  for  the  proceedings  of  the  sittings  of  the 
Conference  was  laid  on  the  table  and  approved. 

The  place  of  meeting  for  1895  was  couMidered,  and  it  was  an- 
nounced that  a  cordial  invitation  from  Bournemouth  would  be 
ofrcrod  at  the  general  meeting. 

By  a  unanimous  vote  the  Editor  of  the  IViarmart'iifiral  Journal 
was  thanked  for  his  liberality  in  providing  visiting  members  of  the 
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Conference  and  their  friends  individually  with  a  free  copy  of  a 
specially  indited  illustrated  hamlbook  of  "  Oxford  and  its  Uni- 
versity." 

The  following  six  gentlemen  having  been  duly  nominated  were 
elected  to  membership :  — 

Baker,  W.  C London. 

Datton,  H.  V Rockferry. 

Everson,  H.  C London. 

Howard,  D.  Lloyd Stratford. 

Lee,  E.  Hy London. 

Shears,  J.  C Surbiton. 


GENERAL    MEETING. 
Tuesday,  July  dlst. 

The  business  of  the  thirty-first  annual  raeetiug  of  the  British 
Pharmaceutical  Conference  commenced  on  Tuesday  morning,  July 
31st,  in  the  Hall  of  Balliol,  the  chair  being  taken  by  the  President, 
Mr.  N.  H.  Martix,  E.L.S.,  P.Pv.M.S.  He  was  supported  by  the 
Mayor  of  Oxfoi'd,  the  Master  of  Balliol,  and  Sir  Henry  Aclaoid, 
Bart.,  K.C.B. 

The  Master  of  Balliol  (Dr.  Edward  Caird)  opened  the  pro- 
ceedings by  welcoming  the  Conference  to  the  Hall  of  Balliol,  which, 
he  said,  could  not  be  put  to  better  use  than  to  serve  as  the  meet- 
ing place  of  conferences  such  as  this,  in  which  those  engaged  on 
any  particular  subject  met  together  to  exchange  their  views,  to 
compare  notes,  and  so  to  advance  the  subject  in  which  they  were 
interested. 

The  Mayor  of  Oxford  next,  in  the  name  of  the  citizens,  ex- 
tended a  welcome  to  the  Conference  to  the  ancient  city,  in  which 
during  the  last  quarter  of  a  century  ho  said  there  had  been  a 
growing  custom  year  by  year  to  receive  deputations  and  con- 
ferences of  visitors  representing  the  learned  societies  of  England. 
He  hoped  that  these  meetings  would  continue  to  be  held  from  time 
to  time  and  result  in  much  good,  and  that,  on  the  other  hand,  the 
visitors  would  find  much  to  interest  them,  and  Avould  go  away 
with  kindl}-  recollections  of  the  city  of  Oxford. 

Sir  Henry  Acland,  Bart.,  said  he  was  very  grateful  for  the 
opportunity  of  being  present  at  this  Conference.  He  was  not 
officially  deputed  by  the  authorities  of  the  Univei'sity  to  welcome 
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them,  but  it  was  his  duty  to  do  so,  on  the  part  of  the  University, 
so  far  as  he  might,  but  be3'ond  that,  on  behalf  of  tlie  nation  and  of 
science.  The  President  and  many  present  were  aware  that  the 
whole  question  of  science,  particularly  medical  science,  and  along 
with  it  the  question  of  scientific  pharmacy,  was  undergoing  a 
change  and  going  through  a  process  of  enlargement  which  the 
world  had  never  before  seen.  This  depended  on  various  causes — 
on  the  progress  of  biolog}',  and  on  the  broad  views  taken  of  the 
whole  nature  of  life  upon  our  planet — and  attention  was  now 
being  given  throughout  the  world,  not  so  much  to  the  treatment  of 
disease  as  to  the  prevention  of  it.  This  was  a  point  which  he 
might  not  have  mentioned  but  for  the  fact  being  clearly  mentioned 
in  the  "  Extra  Pharmacopoeia,"  and  as  reference  was  made  to  the 
fact  that  already  in  this  country  pharmacists  were  considering  the 
relation  of  bacteriological  studies  to  the  treatment  of  disease. 
This,  of  course,  looking  at  pharmacy  from  the  artistic  rather  than 
the  scientific  side,  raised  the  question  how  the  line  was  to  be 
drawn  between  the  preparation  of  those  things  Avhich  would  be 
required  in  the  future  from  the  few  old-fashioned  remedies  which 
he  remembered  in  his  youth.  To  pursue  this  subject  further  would 
take  too  long,  he  hoped  to  hoar  something  upon  it  in  the  coui'se 
of  the  meeting,  but  he  would  repeat  that  this  was  not  only  a 
national  question  for  England,  but  for  the  whole  world,  as  was 
shown  by  the  congresses  held,  or  being  held,  at  Chicago,  Japan, 
and  Buda-Pesth  for  the  prevention  of  disease.  As  he  said  at  the 
Pharmaceutical  Society  in  London  several  years  ago,  he  owed  a 
life-long  debt  to  English  pharmacists.  When  he  was  at  the  com- 
mencement of  his  education — he  hoped  he  had  not  yet  completed 
it — at  a  great  London  medical  school,  in  18i0,  there  was  no  popular 
teaching  of  pharmac}-,  and  the  late  Peter  Squire,  who  would  not 
take  pupils,  made  an  exception  in  his  case,  and  allowed  him  the 
run  of  his  house  fl"om  collar  to  attics,  so  that  he  had  the  opportun- 
ity of  seeing  eveiy  process  that  went  on  in  that  establishment. 
The  following  year  he  found  there  was  no  teaching  of  i)ractical 
chemistry,  and  another  member  of  the  pharmaceutical  body,  Mr. 
Lloyd  Bullock,  the  friend  of  Liebig,  and  the  translator  of  Frescnius, 
in  the  little  laboratory  at  the  back  of  what  was  called  his  shoj), 
worked  with  him  for  several  weeks,  instructed,  scolded  and  taught 
in  a  way  that  could  not  be  surpassed.  Ho  had  a  life-long  affection 
for  those  two  men  and  a  deep  feeling  of  gratitude,  which  it  was 
las  bounden  duty,  as  well  as  his  ]>leasuro,  to  acknowledge.  He 
learned  from  those  two  men  a  great  deal  more  than  the  elements 


BIIITISH    PIIARMACEVTirAL    CONFEllEXCK.  321 

of  scientific  chemistry  and  pliarmacy ;  he  saw  the  value  of  char- 
acter, for  he  would  undertake  to  say  that  Peter  Squire,  so  far  as 
his  knowledge  went,  never  had  anything  in  his  place  but  what  he 
believed  to  be  of  the  very  best ;  and  he  had  seen  Mr.  Bullock  throw 
away  a  whole  evaporating  dish  of  ammonio-citrate  of  iron  which 
he  thought  had  not  been  properly  made.  Beyond  education  and 
science,  personal  character  was  of  the  highest  importance,  and 
should  always  be  so  regarded. 

The  President,  in  the  name  of  the  Conference,  thanked 
the  Master  of  Balliol,  the  Mayor,  and  Sir  H.  Aclaud  for  the 
welcome  they  had  extended.  It  was  a  great  pleasure  to  be  so 
kindly  received  by  a  man  who  was  known  to  be  the  rejuvenator  or 
i"e-creator  of  the  teaching  of  natural  science  in  connection  with  the 
University,  seeing  that  natural  science  was  the  foundation  of 
pharmacy.  He  hoped  what  had  been  said  by  Sir  H.  Acland 
would  sink  into  their  minds,  and  he  should  like  to  emphasize  one 
word  he  had  used  on  those  who  had  to  do  with  the  teaching  of 
young  men.  Sir  Henry  said  that  his  own  early  education  included 
scolding,  and  he  feared  that  in  the  present  day  there  was  far  too 
much  petting  and  bribing  and  hardly  enough  scolding.  He 
entirely  agreed  with  what  he  said  about  bacteriology,  and,  in  con- 
nection with  one  of  the  papers  about  to  be  read,  he  intended  to 
have  said,  what  had  now  been  said  in  effect  by  so  much  higher  an 
authority,  that  the  chemist  and  druggist  of  the  future  would  have 
to  be  a  man  who  could  not  only  make  tincture  of  rhubarb,  but 
could  make  a  culture  of  scarlet  fever  when  it  was  required  to  treat 
a  scarlet  fever  case.  He  must  be  a  scientist  and  be  able  to  prepare 
and  guarantee  all  the  products  he  handed  to  the  physician  for  the 
treatment  of  disease. 


The  Presidext  then  delivered  his  address. 

THE  PRESIDENT'S  ADDRESS. 
Gentlemen,— At  the  outset  of  my  address  I  desire  to  conform 
to  a  custom  which  I  think  we  do  well  to  honour,  and  that  i» 
to  express  to  you  my  sense  of  the  distinction  which  you  have 
conferred  upon  me  by  electing  me  to  be  your  President,  To  be 
thought  by  my  confi'h-cs  to  bo  fitted  in  some  small  degree  to 
stand  in  the  place  which  has  been  occupied  and  adorned  by  such 
distinguished  men  and  pharmacists  as  Deane,  Hanbury,  Stoddart 
Brady,  Redwood,  and  others  who  have  occupied  this  chair    is  a 
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sufficient  cause  for  modest  and  honourable  self-respect,  and  I  should 
not  be  human  if  I  did  not  appreciate  that  honour,  and  feel  proud 
of  the  dignity.  I  do  not  propose  to  occupy  j'our  time  by  expres- 
sions about  my  own  unv.orthiness,  for  although  the  fact,  and  the 
caiises  of  it  are  better  known  to  me  than  they  can  possibly  be  to 
you,  the  attempt  to  put  them  into  Avords  would  miss  that  ring  of 
true  sincerity  which  I  have  tried  to  make  the  touch-stone  of  my 
life.  I  prefer  to  accept  your  decision  in  silence  as  to  my  own 
shortcomings,  and  to  tell  you  that  since  your  choice  has  fallen  on 
me,  I  have  done  my  best  to  make  my  unworthiness  moi'e  worthy 
of  your  acceptance. 

As  you  are  all  aware,  we  are  indebted  to  the  courteous  invitation 
of  the  pharmacists  of  this  city  and  neighbourhood  for  our  meeting 
here  to-day,  and  I  congratulate  the  Conference  upon  the  oppor- 
tunity of  assembling  for  the  first  time  in  its  history  in  this  ancient 
university  cit}'. 

Oxford  is  as  fresh  to  me  as  I  have  no  doubt  it  is  to  many  of  you, 
but  we  shall  every  one  of  us  share  an  Englishman's  just  pride  in 
the  renown  of  this  historic  seat  of  learning.  Perhaps  to  some  of 
us  it  was  a  dream  and  a  hope  of  our  early  daj-s  that  our  own 
education  would  have  embraced  an  Oxford  or  Cambridge  career, 
but  such  dream  may  have  been  rudely  dispelled  by  the  force  of 
circumstances,  and  the  ideal  of  education  which  we  thought  could 
have  been  obtained  here,  b}^  the  culture  of  surroundings,  we  have 
only  been  alile  to  seek  after  by  much  plodding  and  gleaning  in 
outside  fields.  If  I  were  free  to  occupy  your  time  Avith  thoughts 
other  than  those  connected  with  pharmac}'',  what  a  fruitful  source 
of  inspiration  this  place  would  be.  Tlic  beaut}-  and  history  of  its 
buildings,  the  men  who  have  walked  these  sti-eets  and  lingered  in 
these  ancient  halls  and  colleges,  and  who  have  gone  out  from  hero 
to  influence  so  profoundly  the  whole  histor}'  of  the  world,  would 
indeed  furnish  any  audience  of  Englishmen  with  food  for  profitable 
meditation.  In  our  thoughts  about  Oxford  most  of  us  will  have 
connected  it  with  classical  and  mathematical  studies,  and  with  the 
remembrance  that  here  have  been  trained  some  of  the  deep 
thinkers  in  the  realms  of  philosophy,  of  theology,  and  of  histor}'. 
To  us  as  pharmacists,  however,  nw\  as  workers  in  the  domain  of 
natural  history  and  science,  the  Oxford  Museum  cannot  fail  to  be 
an  object  of  the  deepest  interest ;  and  while  I  hope  you  will  take 
away  from  Oxford  many  delightful  mental  pictures  of  art,  of 
architecture,  and  of  natural  beauty,  I  would  cor.iniond  the  museum 
and  all  that  ])ertain3  to  it  to  your  most   thoughtful   attention  and 
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study.  I  may  not  linger  here,  but  I  should  like  to  point  out  tlie 
wide  difference  which  exists  between  the  Oxford  Museum  and  our 
ordinary  conception — and,  I  am  afraid  I  must  add,  our  experience 
— of  museums  in  genei'al.  In  the  dictionary  you  will  find  a 
museum  defined  as  a  "  repository  of  interesting  objects,"  and  in  too 
many  cases  in  this  country  they  are  "  repositories,"  and  nothing 
more.  Here,  however,  you  will  find  the  museum  is  not  the  grave 
of  curious  and  interesting  specimens,  but  is  the  centre  of  a  vital 
contact  with  nature  and  science.  You  will  find  the  museum  proper 
.surrounded  bj--  suitable  buildings  and  by  every  provision  for  educa- 
tion, for  study,  and  for  research  in  the  various  branches  of  natural 
science,  and  the  objects  in  the  museum  are  used  to  fulfil  their 
proper  function  in  illustrating  the  lectures  of  the  professors  and 
enriching  the  knowledge  of  the  students.  In  my  own  city  we 
have  a  natural  history  museum,  rich  in  specimens,  and  we  have 
colleges  of  science  and  of  medicine,  under  wholly  different  manage- 
ment, at  no  great  distance,  and  every  lover  of  scientific  truth  in 
the  North  must  regret  with  me  that  the  dry  bones  of  the  museum 
are  not  vivified  by  contact  with  the  living  teachers  and  students  of 
science.  It  is  an  evidence  of  the  clear  judgment  and  breadth  of 
view  which  university  life  and  training  imparts,  that  here  in 
Oxford  the  museum  has  not  been  conceived  in  the  spirit  of  the 
miser,  to  collect  and  to  hoard,  but  the  collections  are  used  to  com- 
municate pure  streams  of  accurate  knowledge  to  all  who  will  come 
and  drink  at  this  fountain.  You  will  see  that  medicine  forms  no 
inconsiderable  part  of  the  teaching  associated  with  the  museum, 
but  according  to  Sir  Henry  Acland,  "  the  function  of  the  Oxford 
Museum  towards  medicine  is  to  train  good  scientific  observers  and 
thinkers  to  become  observers  and  thinkers  in  pathological  and 
therapeutic  and  preventive  processes."  I  trust  it  is  not  a  mere 
dream  to  hope  that  some  day  pharmacists  will  be  found  here 
amongst  the  students  laying  the  foundation  to  become  "  good 
scientific  observers  and  thinkers." 

The  subject  of  my  address  will  be  medicine  and  pharmac}^,  and 
however  well  the  story  of  these  may  have  been  told  by  ray  pre- 
decessors, I  am  by  virtue  of  my  position  under  the  necessity  of 
keeping  to  the  beaten  track,  and  I  have  no  desire  even  to  shirk  the 
responsibility.  I  purpose  to  take  full  advantage  of  my  position 
as  your  President  and  to  speak  to  you  ex  cathedra.  I  do  not  ex- 
pect that  3'ou  who  hear  me,  or  that  those  who  may  afterwards  read 
what  I  shall  say,  will  agree  with  all  that  I  express,  but  of 
one  thing  I  beg  to  assure  you,  my  views  upon  this  subject  have 
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not  been  hastily  adopted,  and  they  are  not  Hghtl}'  lield.  They  arc 
the  outcome  of  more  than  thirty  years  of  a  wide  contact  with 
])harmacy  and  medicine,  and  of  loving  service  to  pharmacy,  which 
dui'ing  that  period  has  been  to  me  not  alone  a  source  of  income, 
but  the  means  of  bringing  me  into  contact  with  a  large  proportion 
of  the  purest  pleasures  that  have  come  into  my  life. 

It  is  not  possible  to  exaggerate  the  importance  of  medicine  and 
pharmacj'-  in  the  body  politic.  The  duty  of  healing  and  caring  for 
the  sick  should  call  forth  in  everj^  right-minded  man  with  the 
spirit  of  true  nobility  in  his  soul,  feelings  of  the  highest  chivalry 
and  honour,  and  he  is  sure!}'  one  of  the  most  miserable  of  human 
beings  who  is  satisfied  to  pursue  these  callings  for  mere  gain,  and 
to  measure  the  success  or  failure  of  his  life  devoted  to  medicine  by 
a  money  standard. 

Our  own  dail}'  work  and  our  thoughts  are  more  intimately  con- 
nected with  pharmacy,  but  wo  meet  medicine  on  the  common 
ground  of  drugs,  their  preparation  and  application  in  the  treatment 
of  disease.  Medicine  in  the  persons  of  those  who  practise  it,  and 
in  the  pages  of  its  representative  journals,  does  not  hesitate  to 
criticise  and  even  to  castigate  }»harmac3',  and  I  propose  to  extend 
my  remarks  to  revealing  shortcomings  in  the  practice  of  medicine. 
Let  us  turn  first,  however,  to  pharmacy,  and  ask  the  question 
whether  in  its  own  special  domain  its  condition  is  satisfactory,  and, 
if  not,  what  is  tlie  cause  of  this,  and  what  suggestions  for  its  im- 
provement can  be  offered.  The  Pharmaceutical  Society  has  had  an 
existence  of  over  fifty  years,  and  we  have  had  a  compulsory  Act  of 
Parliament  for  twenty-six  j'ears.  In  that  period  advances  have 
been  made  which  are  obvious,  and  I  need  not  recount  them  any 
more  than  I  need  place  before  you  confirmatory  evidence  of  the 
fact  that  the  majority  of  those  who  are  on  the  Register  of  Chemists 
and  Druggists  are  dissatisfied  with  the  actual  practice  of  pharmacy 
to-day.  Complaints  are  loud  and  deep  against  the  Pharmaceutical 
Society  because  it  does  not  bring  about  an  improved  condition  of 
things,  but  in  no  case  have  I  seen  the  confession  by  an}'  large 
section  of  men  on  the  Register  that  they  have  failed  to  realise  the 
privileged  position  in  which  they  were  ])laced  by  the  Act  of  18(i8, 
and  that  they  have  neglected  to  conform  to  the  keynote  and  true 
spirit  of  that  Act,  which  was — education.  I  think  you  will  agree 
with  me  that  the  greatest  evil  from  which  jiharmaty  is  suffering 
to-da}' — unbridled  and  disiionest  competition  in  ])ricos— is  mainly 
due  to  the  enormous  extent  to  which  the  use  of  ])roprietary  medi- 
cines has  increased,  and  to  the  fact  that  this  has  played  the  role 
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of  introducing  grocers,  limited  companies,  and  other  unqualified 
and  unregistered  individuals  and  bodies  to  assist  in  their  distribu. 
tion,  and  has  tempted  them  to  add  to  their  sale  a  large  number  of 
the  drugs  in  common  use,  and  finally  has  evolved  that  monstrosity 
of  the  nineteeth  century,  the  "  company  pharmacist."  Who  is  to 
blame  for  this  ?  Surely  not  the  Pharmaceutical  Society,  for  what- 
ever individuals  may  have  done,  the  whole  spirit  and  teaching  of 
the  Society  is  in  direct  opposition  to  pharmacists  becoming  the 
medium  of  distributing  articles  about  which  they  have  absolutely 
no  personal  knowledge,  and  about  which  they  can  give  neither  to 
physician  nor  to  patient  any  information  based  upon  their  scientific 
training  and  experience  as  pharmacists.  No,  it  is  not  the  Pharma- 
ceutical Society  which  is  to  blame,  but  it  is  the  men  on  the 
Register  who,  in  the  past,  in  their  several  localities,  by  their 
endorsement  of  the  falsehoods  of  these  advertising  quacks,  have 
created  on  the  part  of  the  public  this  enormous  and  unhealthy 
demand  for  proprietary'  medicines,  and  have  brought  this  Nemesis 
upon  pharmac}'. 

Here  I  must  mention  a  further  development  of  the  proprietary 
medicine  sj^stem  which  has  recently  taken  place,  and  which  is 
fraught  with  far  more  peril  to  the  existence  of  pharmacy  than  the 
proprietaries  for  domestic  use,  and  in  this  both  medicine  and 
pharmacy  have  been  ensnared  by  the  wily  commercial  adventurer. 
In  various  guises,  and  by  persistently  advertising  claims  to 
improvements  in  pharmacy,  men,  seeking  gold,  have  induced 
medicine  and  pharmacy  to  become  their  tools  to  enable  them  to 
reach  the  million.  There  are  two  chief  methods  by  which  this 
has  been  accomplished  :  one  is  by  the  registration  of  a  word  for 
some  ])articular  form  in  which  drugs  may  be  administered,  the 
other  is  by  the  invention  of  names  ("  discretional  names  "  I  see 
one  medical  writer  euphemistically  calls  them)  which  are  used  as 
blinds  to  suggest  some  original  or  added  virtue,  for  compoimds, 
the  properties  of  the  ingredients  of  which  are  perfectly  well 
known.  These  enterprises  would  have  met  but  with  poor  success 
if  medical  men  and  the  medical  journals  had  been  true  to  them- 
selves and  to  their  own  teaching.  You  can  imagine  the  incredu- 
lous smile  with  which  an  accomplished  phj'sician  would  receive 
the  assertion  of  some  antiquated  herbalist  that  he  knew  a  weed 
wliich  was  an  universal  cure,  but  Avhen  such  a  weed  is  made  the 
basis  and  furnishes  the  name  to  a  compounil  manufactured  by  an 
enterprising  company,  and  is  presented  to  him  with  a  sample 
bottle,  a  pamphlet  bristling  with  comments  from  medical  journals 
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and  testimonials,  undor  the  name  of  Liquor  Curaline  Co.,  tlie 
amiable  phj'sician  falls  into  the  trap,  and  his  next  patient  is  dosed 
with  the  latest  improvement  in  modern  pharmacj^ — "Liq.  Cure- 
all-ine  Co."  The  medical  journals,  however,  in  their  advertising 
columns  and  in  their  literary  pages  are  the  strongest  supporters  of 
these  quackeries.  I  do  not  suggest,  and  it  would  be  preposterous 
to  suppose  that  the  learned  and  versatile  editor  of  the  JJrifish 
Medical  Jonrnal  would  listen  to  an  appeal  of  this  sort. 

"  Dear  Sir, — Advertising  as  we  do  in  your  valuable  and  esteemed 
medium,  and  being  likely  to  continue  the  same  in  the  future  on  an 
extensive  and  liberal  scale,  we  shall  esteem  it  a  favour  if  you  will 
kindly  give  us  at  an  early  date  tlie  superadded  benefit  of  a  free 
editorial,  the  substance  of  which  we  beg  respectfully  to  submit 
herewith. — We  are,  dear  Sir,  yonrs  faithfulh-,  Bunkum,  Quack  and 
Co."  There  cannot  be  the  slightest  doubt  of  the  reception  which 
such  a  letter  and  such  an  appeal  would  get  at  the  hands  of  the 
editors  and  ])roprietors  of  our  leading  medical  journals.  But  let 
B.,  Q.  and  Co.  approach  the  matter  by  advertising  on  an  extensive 
scale  in  the  Journal,  and  then  send  samples  for  analysis  and 
rei)ort,  and  if  we  read  nothing  stronger  it  will  at  least  come  out 
something  after  the  following  : — 

Skinnalinc. 

"It  is  claimed  that  the  substance  contains  the  active  i)rinciples 
of  skin  in  the  proportion  of  twenty  grains  to  the  pound.  Wo  have 
put  these  claims  to  the  test  as  far  as  possible,  and  we  are  satisfied 
that  they  are  practically  justifiable,  but  we  are  not  able  to  endorse 
all  that  the  discoverer  claims  for  tlie  preparation,  although  there 
is  no  reason  to  doubt  his  statements."  To  the  stern  logic  of 
science,  this  is  lukewarm  enough  in  all  conscience,  but  the  astute 
advertiser  is  satisHed.  He  probably  did  not  expect  what  was 
im])Ossiljle,  any  itefinite  analysis  and  re]iort,  but  he  knows, 
cautiously  worded  and  valueless  as  the  ])aragraph  is  as  to  the 
merits  of  skinnalino,  he  has  only  to  quote  the  paragraph  and  add 
the  magic  words  of  the  title  of  the  journal,  and  the  commercial 
result  to  him  will  bo  increased  a  hundredfold.  I  venture  to  assert 
that  such  notices  are  absolutely  unworthy  of  the  highest  and  best 
traditions  of  medical  journalism,  and  they  arc  the  ruin  of  scien- 
tilic  medicine  and  pliarniacy.  I  could  give  you  many  illustrations, 
Imt  forbear  to  weary  you.  I  believe  the  Americans  were  the  first 
to  make  the  discovery  tliat  the  doctor  might  bo  made  a  clioa[»  and 
etiicient  means  of  advertising,  although  the  Germans  have  not 
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ixnsuccess;fully  cultivated  the  same  liekl,  and  it  is  to  this  sourco 
that  wo  owe  the  experience  that  the  consulting  rocns  of  the 
medical  practitioner  are  deluged  Avith  "  physician's  samples  "  of 
the  most  arrant  quackery  the  world  has  ever  seen.  When  will 
English  medicine  have  the  courage  to  purge  itself  of  this  cor- 
ruption? 

It  will  be  interesting,  I  think,  to  inquire  into  the  possible  reasons 
why  medical  men  have  so  readily  fallen  into  these  traps,  and  I 
think  one  great  and  most  important  cause  has  been  the  neglect  to 
give  the  medical  student  adequate  training  in  the  knowledge  of 
the  properties  and  uses  of  drugs.  Since  the  abolition  of  apprentice- 
ship to  a  general  practitioner,  which  used  to  precede  in  medical 
education  the  scientific  course  which  in  those  days  was  called 
"  walking  the  hospitals,"  the  tendency  has  been  for  more  and 
more  of  the  medical  student's  time  to  be  taken  up  with  the  abstract 
sciences  which  are  the  basis  of  his  art,  and  the  practical  side  of 
being  able  to  treat  and  cure  disease  by  the  intelligent  use  of  medi- 
cines has  been  very  largely  neglected.  The  result  is,  that  instead 
of  the  diagnosis  and  the  cure  going  together  in  intelligent  con- 
nection, they  have  been  separated  from  each  other,  and  it  has 
happened  to  a  brilliant  and  successful  student  of  our  medical 
colleges  that,  after  having  made  the  most  exact  diagnosis,  the 
limit  of  his  powers  has  been  reached,  and  his  grim  function  has 
been  to  watch  the  patient  die,  and  to  be  able  to  predict  the  precise 
pathological  changes  which  would  be  revealed  at  the  necropsy. 
Another  great  cause,  which  I  am  sure  has  had  a  wider  influence 
in  discrediting  the  ttse  of  drugs  in  the  treatment  of  disease  than 
we  can  have  any  idea  of,  is  the  tender  system  under  which  many 
hospitals  and  infirmaries — where  young  men  get  their  first  lessons 
— are  supplied  with  drugs.  It  is  no  secret  that  large  quantities 
of  inferior  and  almost  useless  drugs  are  year  by  year  placed  on 
the  market,  and  I  do  not  think  it  is  in  the  least  unfair  or  unjust 
to  infer  that  these  must  largely  find  their  way  into  the  institutions 
and  into  the  jTOSsession  of  those  who  make  the  price  their  solo 
criterion  of  value.  It  follows,  quite  in  logical  sequence,  that 
teachers  and  taught  are  influenced  by  the  variable  and  uncertain 
results  obtained,  and  that  sometimes  in  despair  and  sometimes  in 
contempt  there  is  produced  a  lack  of  faith  in  drugs  as  instruments 
of  healing.  I  do  not  underrate  in  the  smallest  degree  the  impor- 
tance of  the  medical  student  acquiring  sound  and  extensive 
knowledge  of  physiology,  pathology,  and  so  forth ;  they  are 
absolutely  essential  subjects,  and  I  would  not  belittle  the  triumphs. 
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and  advances  which  recent  years  have  seen  in  these  directions,  but 
the  subject  of  profound  importance  to  the  patient  is  to  be  cured. 
The  exorbitant  claims  sometimes  advanced  on  behalf  of  such  sub- 
jects as  physiology,  patholog}',  and  chemistry  have  been  fraught 
with  no  little  danger  to  the  art  and  practice  of  medicine,  and  it 
has  happened  that  many  a  general  practitioner,  who  in  the  realm 
of  physical  danger  would  be  a  hero,  has  been  deterred  by  a  sneer 
or  an  assumption  of  superiority  on  the  part  of  some  specialism 
from  contending  for  the  reality  of  the  knowledge  which  is  the 
result  of  his  own  life-long  experience  in  the  use  of  drugs,  and  the 
knowledge  itself  has,  in  some  cases,  been  lost  to  the  service  of 
medicine  in  its  combat  with  disease. 

To  return  to  pharmacy,  the  small  amount  of  relative  success 
which  has  resulted  from  the  work  of  the  Pharmaceutical  Society 
is  in  my  opinion  largely  due  to  the  grave  mistake  which  was 
made  in  the  fifth  clause  of  the  Pharmacy  Act,  18<)8.  By  that 
clause  it  was  decided  to  place  on  the  Register,  without  examination 
and  withoxit  fee,  all  who  claimed  to  have  been  in  business  as 
chemists  and  druggists  prior  to  December  31, 18U8.  If  an  adequate 
fee  for  this  privilege  of  being  registered  had  been  imposed,  I  think 
it  would  have  had  the  effect  of  considerably  reducing  the  number 
of  those  who  desired  to  be  placed  on  the  Register  from  pui'ely 
trade  motives,  and  it  would  have  created  in  the  minds  of  those 
who  were  registered  a  wholesome  feeling  of  respect  for  the  bodj' 
to  which  it  had  cost  something  to  become  affiliated.  The  result 
was  that  a  large  number  of  persons  were  placed  upon  the  Register 
who  were  actually  antagonistic  to,  and  were  active  propagandists 
against  the  educational  standards  of  the  Society.  It  was  probably 
thought  that  in  the  course  of  a  generation  these  men  would  all  die 
off,  and  that  when  the  Register  was  composed  entirely  of  men  who 
had  been  placed  there  as  the  result  of  examination  (again  without 
a  fee,  I  regret  lo  so.y)  a  different  spirit  would  in-evail.  But 
unfortunately  our  experience  has  shown  it  to  bo  otherwise,  and 
the  baneful  influence  of  the  trade  element  is  still  i)redominant  on 
the  Register,  to  such  an  extent  that  it  has  captivated  the  judgment 
of  some  prominent  men  in  the  Society  itself,  and  threatens  to  over- 
throw the  ver}-  ])rinciplo  upon  which  the  I'harmacy  Act  was 
obtained. 

Pliarmacy,  as  i)ractised  by  the  registered  chemists  and  druggists 
of  this  country,  is  attempting  an  impossibility;  it  is  sooldng  to 
grasp  the  commercial  advantages,  which  in  other  callings  can  bo 
obtaine<l  by  the  exercise  of  legitimate   trade,  whilst  it  desires   to 
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retain  the  rewards  which  properly  belong  to  professional  services. 
This  cannot  go  on  much  longer,  and  pharmacy  must  make  its 
choice  between  trade  and  profession  ;  bi;t  before  I  indicate  in  which 
direction  I  think  the  choice  should  be,  let  me  briefly  mention  one 
or  more  of  the  prominent  features  which  characterise  the  two. 

The  very  essence  of  trade  is  that  it  is  capable  of  indefinite 
expansion,  and  there  is  no  limit  to  the  extent  to  which  a  ti'ades- 
man  may  sell  his  goods  at  the  hands  of  assistants  or  through  the 
agency  of  any  number  of  intermediate  persons  between  himself 
and  the  user  of  the  article  he  sells.  Apply  this  test  to  pharmacy, 
and  you  will  see  it  is  impossible  for  it  to  expand  indefinitely  in 
the  fulfilment  of  its  own  proper  functions,  of  dispensing  the  pre- 
scriptions which  the  physician  has  written  for  the  individual 
patient,  or  prescribing  for  the  smaller  accidents  and  ailments  to 
which  human  beings  are  liable.  There  will  perhaps  spring  into 
your  minds  instances  of  the  indefinite  expansion  which  has 
followed  the  advertising  of  nostrums,  but  that  is  not  pharmacy, 
but  in  many  cases  is  merely  obtaining  money  under  false  pre- 
tences. You  all  know  Jerome's  friend  who  visited  the  British 
Museum  to  read  up  the  treatment  for  "  hay  fever,"  and  plodding 
conscientiously  through  the  book  from  A  to  Z  found  that  the  only 
complaint  he  had  not  got  was  "  housemaid's  knee,"  and  so  it  is 
with  nostrums.  The  complaint  is,  more  often  than  not,  suggested 
by  the  literature  of  the  nostrum-monger  before  the  nostrum  effects 
the  wonderful  cure  which  is  recorded  in  the  testimonial. 

The  essence  of  a  profession,  on  the  other  hand,  is  that  the 
members  of  it  receive  a  special  education,  and  give  evidence  before 
a  legally  constituted  body  that  they  have  been  so  educated ;  that 
the  service  is  rendered  personal  and  direct,  and  cannot  legitimately 
be  multiplied  indefinitely  through  the  agency  of  unqualified 
persons. 

Tried  by  these  criteria,  I  think  you  will  agree  that  pharmacy,  in 
the  exercise  of  its  legitimate  function  towards  the  public,  is  a 
profession  and  is  not  a  trade.  English  people  through  their  Legis- 
lature admitted  this  in  1868  when,  by  statute,  they  laid  down 
the  conditions  upon  which  pharmacy  should  be  carried  on,  and 
imposed  restrictions  of  a  similar  kind  to  those  which  had  before 
that  belonged  to  the  other  professions,  and  which  were  not  and 
are  not  imposed  upon  any  trade.  How  does  it  happen  that  the 
very  essence  of  pharmacy  being  a  profession,  that  the  Phar- 
maceutical Society  and  the  Legislature  having  decided,  in  effect, 
that  it  is  a  profession,  we  seem  as  far  otT  as  ever  from  it  being 
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practically  recognised  as  such  by  the  pharmacist  and  the  public  ? 
It  is  due  to  the  excessive  preponderance  of  the  trade  element  and 
of  the  commercial  spirit  amongst  the  registered  men.  This  has 
handicapped  the  Pharmaceutical  Society  and  rendered  it  impossible 
for  the  Society  to  advance  upon  the  lines  and  in  the  spirit  of  the 
Pharmacy  Act.  We  have  seen  the  kindred  profession  of  medicine 
increase  its  curriculum,  or  period  of  compulsory  training,  from 
three  to  four  years,  and  again  to  five  3'ears,  and  in  so  doing  it 
has  steadilj'  and  deservedly  risen  in  public  esteem  and  respect ; 
Avhilst  notwithstanding  the  convictions  and  earnest  desire  of  the 
Pharmaceutical  Society,  we  have  as  yet  no  curriculum  at  all,  and 
the  voluntary  training  (for  our  examination)  which  our  3'oung 
men  undergo,  in  a  vast  mnjority  of  cases,  cannot  be  described  by 
any  less  objectionable  word  than  that  of  cram.  The  consequence 
is,  that  notwithstanding  that  the  English  people  were  willing  to 
accept  pharmacy  as,  and  to  give  it  the  opportunities  of,  a  pro- 
fession in  18()8,  they  are  almost  compelled  in  18i)4,  by  the  conduct 
of  those  who  practise  it,  to  come  to  the  decision  that  pharmacy  is 
nothing  but  a  trade  after  all,  and  so  it  comes  to  pass  that  the 
grocer  and  the  company  pharmacist  are  so  far  on  the  I'oad  to  win 
the  rights  and  the  privileges  which  belong  to  pharmacy.  Pharmacy 
as  a  trade  is  a  failure,  and  I  go  further  and  say  that  pharmacy,  as 
well  as  medicine,  conducted  as  a  trade  and  in  the  spirit  of  a 
commercial  venture,  ought  to  fail.  If  we  tise  our  knoAvledge  to 
exploit  human  ailments,  to  excite  men's  fears  and  to  play  upon 
human  credulit}^  for  gain,  we  ought  most  ignominiously  to  fail. 
You  will  be  prei)ared  to  hear  that  my  own  strong  conviction  is  that 
pharmacy  should  realise  its  privilege  and  seriously  proceed  to  take 
steps  to  accept  its  responsibilities  as  a  pi'ofession,  and  no  time 
should  be  lost  in  setting  about  it.  I  will  only  very  briefly  indicate 
the  steps  which  are  necessary,  and  trouble  you  as  little  as  may  be 
with  small  details.  -Our  entrance  examinations  should  be  made  a 
much  more  stringent  test  of  a  young  man's  intellectual  powers  and 
of  his  school  training  than  it  is.  It  is  useless  to  exi)Oct  men  to  bo 
able  to  grasp  the  problems  of  organic  chemistry  whose  knowlcilgo 
of  mathematics  has  not  gone  beyond  the  simple  arithmetic  which 
our  present  examination  requires.  This  examination  should 
include  algebra  and  geometry,  the  Latin  should  be  extended  to  a 
knowledge  of  the  selected  authors  beyond  a  mere  cram  of  the 
meaning  of  words,  history  and  geography,  and  a  modern  language 
should  be  included,  and  the  examination  should  be  passed  not 
earlier  than  at  seventeen  years  of  age,  but  before  apprenticeship. 
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Following  this  should  come  three  years  of  actual  (not  nominal) 
apprenticeship,  duiinjz;  whicli  the  powers  of  observation  should 
1)6  cultivated,  and  bj- continual  exercise  in  the  practical  operations 
of  pharmacy,  under  suitable  instruction,  all  that  deftness  of 
manipulation  and  that  wise  caution  iu  liandling  things  which  is 
a  characteristic  of  the  trained  pharmacist,  should  be  acquired.  A 
large  amount  of  knowledge  of  the  physical  characters  of  drugs 
and  preparations  would  necessarily  be  obtained  during  this  period, 
and  the  apprentice  whose  mind  was  in  his  work  would  certainly 
do  some  reading  in  connection  with  it.  Then  should  come  the 
curriculum,  or  the  period  of  enforced  study,  upon  a  syllabus 
taught  in  recognised  colleges  and  schools  throughout  the  country ; 
this  period  should  not  be  for  less  than  two  years,  and  the  whole 
time  of  the  student  should  be  engaged  in  training  and  preparing 
for  the  woi-k  of  his  life.  Daring  these  two  years,  at  certain 
intervals  the  progress  of  the  student  should  be  officially  ascer- 
tained, and  at  the  end,  his  fitness  to  become  a  pharmacist  should 
be  tested  by  one  week  or  more  of  examination,  written,  oral  and 
practical,  in  the  subjects  of  botany,  chemistry  and  materia  medica  ; 
and  if  the  result  was  satisfactorj^,  I  would  give  the  qualification 
and  title  of  pharmacist.  The  training  and  examination  should 
take  the  student  at  least  as  far — I  should  advocate  further  in 
some  directions — as  our  Major  examination,  and  I  would  abolish  all 
intermediate  names  which  even  suggest  qualification.  When  the 
pharmacist  has  undergone  this,  as  a  minimum  of  his  training  and 
proof  of  his  qualification,  I  think  he  will  have  some  right  to 
consider  himself,  and  to  bo  considered  by  the  public,  a  pro- 
fessional man.  But  now  will  arise  in  your  minds  the  question 
that  having  elevated  your  pharmacist  to  the  status  of  a  pro- 
fessional man,  what  is  he  to  do,  and  how  is  he  to  live  ?  Medical 
men,  to  an  enormous  extent,  dispense  the  prescriptions  for  their 
own  patients,  and  they  are  exceedingly  emphatic  in  their  protest 
against  the  pharmacist  prescribing. 

The  treatment  and  cure  of  disease  are  the  legitimate  functions 
of  medicine  and  pharmacy  in  co-operation,  and  no  rigid  line  of 
demarcation  is  possible.  Broadly,  the  operations  of  surgery,  the 
diagnosis  of  disease  and  prescrllnng  belong  to  medicine,  and  the 
preparation  and  dispensing  of  the  remedies  to  be  used  in  the 
treatment  of  disease  belong  to  pharmacy. 

Doctor's  dispensing  is  stated  by  many  to  be  one  of  the  chief,  if 
not  the  chief  cause  of  the  ills  from  which  pharmacy  is  a  sufferer, 
and  demands  in  more  or  less  dignified  terms  are  made  that  this 
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iniquity  sliall  cease.  I  make  no  apology  for  the  existence  of  this 
condition  of  things.  Theoretically  it  is  undoubtedly  better  that 
dispensing  shall  be  done  by  the  pharmacist,  and  prescribing  by 
the  medical  man  ;  but  when  we  pharmacists  claim  this  as  a  right, 
and  accuse  medicine  of  unjustly  usurping  our  functions,  it  is 
well  for  us  to  remind  ourselves  that  medical  men,  although  they 
may  not  now  as  frequentl}^  as  of  old  take  the  degree  of  L.S.A.,  arc 
the  direct  and  legitimate  successors  of  the  old  apothecary,  and  that 
the  dispensing  of  medicine  was  their  legitimate  function.  So 
much  was  this  the  case,  that  there  being  a  doubt  as  to  whether  it 
was  traversed  by  our  own  Act  of  1808,  the  short  Act  of  18HJ) 
was  passed  to  preserve  the  right.  Then  again  it  is  deep  rooted 
in  the  habits  of  the  English  people  to  expect  the  doctor  to  supply 
the  medicine  he  has  prescribed,  and  any  change  can  only  come  about 
by  the  slow  process  of  educating  the  patients,  and  by  the  exhibition 
of  good  will  and  feeling  between  medicine  and  pharmacy.  Before 
it  can  happen  universally,  thei'e  is  no  doubt  that  pharmacy  must 
have  acquired  such  a  professional  standing  and  education  as  will 
enable  it  to  perform  its  delicate  and  confidential  function  with  the 
tact  and  reserve  which  is  the  outcome  of  prolonged  training.  The 
mistake  (a  very  common  one)  which  pharmacy  is  making  is,  that  it 
wants  the  reward  before  it  has  made  the  effort  and  suitably 
equipped  itself  for  the  service.  I  exhort  the  pharmacist  of  the 
future  to  be  unremitting  in  his  efforts  to  raise  himself  and  liis 
calling  to  a  professional  status,  and  then  I  predict  for  him  that 
in  the  natural  course  the  dispensing  of  medicines  will  come  to 
him. 

Chemist's  prescribing  is  quite  as  loudly  complained  of  by  the 
doctors,  and  when  I  read  some  of  the  letters  and  comments 
which  appear  in  the  medical  journals  I  am  almost  tempted  to 
fear  that  for  once  medicine  is  thinking  niore  of  its  share  of  the 
pecuniary  reward  titan  caring  for  suffering  humanity.  There  is, 
however,  I  am  sorry  to  say,  a  great  deal  too  mudi  proscribing  by 
chemists,  and  some  of  it  is  of  a  most  rei»rehensible  kind.  I  know  a 
case  where  a  cliemist  treated  a  man  sulfcriug  from  rodent  ulcer  of 
the  face  for  two  year.s,  all  the  time  buoying  the  man  uj)  with  the 
liope  that  it  was  getting  better,  and  that  he  would  cure  it,  until 
the  face  was  so  bad  and  the  ulcer  had  s})road  tn  such  an  extent 
that,  when  it  came  under  the  notice  of  the  surgeon,  nothing  could 
be  done  for  the  patient.  If  that  chemist  liad  met  the  man  upon 
tlie  highway  and  robl)od  him,  ho  would  have  been  liable  to 
imprisonment ;  but  having  got  the  man  into  his  shoi),  he  not  only 
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robbed  him  of  liis  money,  but  he  rendered  it  impossible  for  the 
man  ever  again  to  be  restored  to  health.  For  the  dishonour 
Avhich  such  men  bring  upon  pharmacy,  and  for  the  irreparable 
injury  which  they  inflict  upon  suffering  humanity,  I  should  like 
to  give  them  several  years  of  penal  servitude.  But  there  are 
innumerable  small  accidents  and  little  ailments  to  which  humanity 
is  liable  which  quite  legitimately  come  within  the  province  of 
pharmacy  to  treat,  and  the  pharmacist,  if  he  is  wise,  is  a  much 
safer  man  to  treat  these  than  the  clergy  and  the  laity,  who  are 
ever  ready  to  prescribe  for  each  other  upon  any  and  all  occasions. 
The  best  and  wisest  exponents  of  medicine  admit  this  right  on 
the  part  of  pharmacy,  and  welcome  the  service  which  is  rendered  by 
it  to  sufferers.  Pharmacy  may  make  some  mistakes,  but  I  know  it 
frequently  sends  patients  to  medicine  long  before  they  or  their 
friends  would  think  seriously  enough  of  the  case  to  do  so. 

There  should  be  no  rivalries  or  jealousies  between  medicine  and 
pharmacy,  and  the  better  qualified  each  of  these  may  be  to  exercise 
its  OAvn  share  of  the  duties  devolving  upon  both,  the  more  will 
each  of  them  respect  the  rights  and  the  work  of  the  other. 

Before  I  conclude,  one  word  on  the  principle  upon  which 
remuneration  shoiild  be  based.  This  is  a  question  of  the  utmost 
importance  to  the  English  public,  as  well  as  to  pharmacists.  John 
Ruskin  says,  "  You  do  not  pay  judges  large  salaries  because  the 
same  amount  of  work  could  not  be  purchased  for  a  smaller  sum. 
but  that  you  may  give  them  enough  to  render  them  superior  to 
the  temptation  of  selling  justice."  We  cannot  err  in  applj-ing 
this  principle  to  pharmacy,  and  deciding  that  the  dispensino- 
chemist  must  be  paid  at  a  rate  of  remuneration  which  will 
enable  him  to  get  his  living  honestly  and  openly,  and  render  him 
superior  to  the  temptation  to  increase  his  profit  and  his  income 
by  tampering  in  ever  so  small  a  degree  with  the  quality  of  the 
drugs  he  uses,  and  with  the  health  and  may  be  the  lives  of 
dear  ones  and  of  men  important  to  the  community.  His  remuner- 
ation .should  also  enable  him  to  devote  sufficient  time  and  care 
to  every  detail  of  his  responsible  work,  and  eliminate  a  very  real 
source  of  danger  which  is  unavoidable  if  the  haste  and  the  bustle 
of  trade  methods  are  adopted  by  pharmacy. 

The  Conference  has  entered  upon  the  fourth  decade  of  its- 
existence,  and  possibly  I  should  have  made  a  better  and  wiser 
choice  if  I  had  addressed  you  upon  its  past  achievements  and  its 
future  prospects,  but  the  other  matters  lapon  which  I  have  touched 
have  seemed  to  me  of  greater  importance.     Let  mc  sav,  however. 
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briefly,  that  I  think  the  record  of  this  Conference  has  been 
eminently  an  honourable  one,  and  that  it  has  fulfilled  in  a  high 
degree  the  functions  for  which  it  was  called  into  existence.  The 
story  is  written  in  the  Ycar-Books,  and  another  phase  of  it  is 
engraved  in  the  hearts  and  memories  of  many  of  us  \vho  have 
been  members  almost  from  the  beginning  and  who  have  attended  a 
large  number  of  its  meetings.  It  has  added  to  our  knowledge, 
enlarged  our  experience,  and  broadened  our  intellectual  grasp  of 
pharmacy,  and  last,  but  not  least,  it  has  been  the  means  of 
bringing  together,  introducing  to  each  other,  and  cementing  friend- 
ships between  men  who  practise  a  common  avocation  in  districts 
as  wide  apart  as  Inverness  and  Cornwall.  In  this  latter  function 
the  excursion  on  the  last  day  has  played  no  inconsiderable  part. 
Amongst  the  critics  of  the  Conference  there  are  some  persons  who 
affect  to  sneer  at  the  excursion  as  if  it  were  sheer  frivolity,  and 
was  at  variance  with  the  avowed  scientific  objects  of  the  Con- 
ference. I  beg  to  differ,  and  to  claim  for  the  excursion  day  a  very 
high  place  in  the  work  of  the  Conference.  It  affords  the 
oi)portunit3',  as  no  other  arrangement  could  do  so  well,  for  men  to 
meet;  and  I  am  quite  sure  that  my  own  experience  is  by  no  means 
.singular  when  I  tell  you  that  many,  very  many  of  the  best  friends 
I  have  in  pharmacy  were  first  known  to  me  through  the  oppor- 
tunity of  one  of  the  Conference  excursions,  and,  further,  I  could 
not  exaggerate  to  j^ou  the  benefit  which  I  have  received  from  the 
numerous  conversations  and  informal  discussions  which  always 
take  place  on  those  days.  But  it  is  with  societies  as  with  in- 
dividuals, they  tend  to  decay,  and  already  more  than  once  we  have 
the  alarm — the  Conference  is  on  its  last  legs  !  I  do  not  believe  it, 
fis  I  feel  sure  it  fulfils  a  purpose  in  the  realm  of  pharmacy  which 
is  too  important  for  the  Conference  to  be  left  to  decay,  and  that  if 
we  neglect  the  trust  which  has  been  handed  down  to  us,  our 
successors  will  revive  it.  I  would  ask  every  member  of  the  Con- 
ference to  get  at  least  one  other  member  to  join,  and  I  do  not 
think  he  can  use  a  stronger  argument  than  that,  apart  from  the 
opportunity  of  attending  and  taking  part  in  this  annual  scientific 
gathering  of  pharmacy,  the  Year-Book  whicli  he  will  receive  is 
worth  many  times  the  subscription.  The  Ycar-Jlook  of  J'/iannarij 
should  find  a  place  on  the  desk  of  every  chemist  and  druggist  in 
this  land.  In  it  ho  will  find  abstracts  of  papers  from  a  larger 
number  of  sources  than  he  can  possibly  consult  for  himself,  and 
many  of  these  paj)ers  may  bo  of  great  value  to  him. 
There  is  no  occasion  to  disguise  the  fact  that  we  do  not  get  as 
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many,  or  possibly  as  good,  pajjei-s  scut  to  the  Conference  as  we 
should  like ;  but  when  we  consider  the  needs  of  a  weekly  press  and 
the  number  of  small  societies,  which  absorb  in  the  aggregate  a 
large  number  of  papers,  our  experience  need  cause  us  neither  sur- 
prise nor  alai-m.  I  should  like,  however,  to  ask  many  of  those  who 
are  doing  original  Avork,  and  writing  papers  in  connection  with 
pharmacy,  to  consider  whether  there  is  any  place  so  suitable  for 
them  to  be  read  as  at  these  meetings.  The  authors  may  feel 
certain  of  a  larger  audience  to  listen  to  their  papers,  and  a  far  more 
capable  set  of  men  to  discuss  them  than  can  be  found  at  any  other 
time  or  place.  In  provincial  towns  the  papers  are  read  to  a  few 
local  men,  and  the  discussion  is  taken  part  in  by  fewer  still,  and 
even  at  the  monthly  meetings  at  Bloomsbury  Square  the  discus- 
sions have  a  great  tendency  to  fall  into  the  hands  of  very  few  men. 
However  capaljle  these  men  may  be,  they  cannot  possibly  have  the 
wide  and  varied  experience  of  the  aggregate  of  the  men  who 
attend  this  Conference.  I  would  therefore  venture  to  urge 
thoughtful  pharmacists  to  contribute  papers  to  this  Conference, 
and  I  should  like  them  to  come  in  such  numbers,  that  we  may  be 
compelled  to  add  another  day  or  two  to  our  meeting. 

I  mentioned  just  now  the  friends  whom  we  have  made  at  these 
Conference  meetings,  and  before  I  close  I  must  briefly  allude  to 
those  we  have  lost.  The  first  name  that  will  occur  to  you,  I  am 
sure,  is  that  of  our  genial  botanist,  the  late  Professor  Bentley,  who 
was  President  at  Nottingham  in  18GG,  and  in  Dundee  in  18G7. 
Many  of  us  knew  him  first  and  best  at  Bloomsbury  Square  as  our 
•dear  and  honoured  teacher,  but  to  many  others  the  Conference 
must  have  been  the  means  of  their  meeting  him,  and  by  all  was  he 
respected  and  beloved.  He  had  reached  a  good  ripe  age,  and  of 
him  it  might  be  said — as  of  many  other  men  who  have  lived  and 
been  true  to  themselves  and  their  calling — "He  has  done  his  work 
well  and  earned  his  I'est."  The  next,  an  even  greater  loss  to  us  as 
a  Conference,  because  of  hisj'oungerage,  and  the  promise  there  was 
in  him  of  greater  achievements  for  pharmacy,  is  our  late  Treasurer, 
Mr.  E.  H.  Davies.  I,  with  many  others,  made  his  acquaintance 
through  this  Confei'ence,  and  I  feel,  as  I  am  sure  many  of  you  do, 
that  I  have  lost  a  personal  friend  with  whom  intimacy  would  have 
ripened  year  by  year  into  stronger  bonds. 

Gentlemen,  in  conclusion,  during  the  important  business  of  the 
next  two  days  I  am  your  chairman  and  presiding  officer,  and  in 
exercising  the  functions  of  that  office,  I  will  endeavour  to  secure  a 
fair  hearing  for  the  many-sided  opinions  which  in  the  discussions 
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Oil  the  papers  are  sure  to  find  expression,  but  I  should  be  afraid  of 
the  position  if  I  did  not  know  that  the  honour  of  this  Conferenc© 
as  a  whole  is  as  dear  as  personal  honour  to  every  member  of  it, 
and  that  in  those  discussions  no  member  will  withhold  facts 
which  he  may  be  able  to  contribute  to  the  better  understanding  of 
the  papers. 


Mr,  Michael  Carteighe,  in  proposing  a  vote  of  thanks  to  the 
President  for  his  address,  said  there  was  a  special  fitness  in  Mr. 
Martin  occupying  that  position,  since  he  did  not  think  they  had 
had  a  Newcastle  man  at  the  head  of  affairs  since  Mr.  H.  B.  Brad}^, 
when  the  Conference  was  founded.  Two  out  of  the  three  founders 
were  present  to-day,  Mr.  Reynolds  and  Mr.  Schacht,  the  latter 
having,  he  believed,  the  honour  of  having  first  suggested  the  idea 
of  holding  such  annual  meetings.  He  had  never  listened  to  an 
address  with  so  much  interest  as  he  had  that  morning.  They  had 
had  many  extremely  valuable  addresses,  some  on  scientific  subjects, 
others  on  education,  and  others  on  sectional  subjects,  but  at  no  time 
within  its  history  had  the  Conference  had  put  before  it  a  few  plain 
facts  so  tersely  and  plainly.  If  there  was  one  thing  he  appreci- 
ated it  was  to  see  a  man  occupying  a  position  of  this  kind  who  had 
an  individuality  and  backbone.  The  characteristic  of  this  address 
was  niauliness  from  beginning  to  end.  Mr.  Martin  had  spoken 
plainly,  not  of  their  virtues  only,  but  of  their  faults  and  failings, 
and  of  the  difficulties,  largely  due  to  ignorance,  which  beset  the 
path  of  pharmac}'.  It  was  not  his  part  to  criticise  or  comment 
on  the  address,  but  he  might  say  that  he  thoroughl}'  agreed  with 
what  had  been  said  as  to  the  relation  between  medicine  and 
])harmacy.  It  was  a  fact  patent  to  all  intelligent  men,  not  neces- 
sarily })harmacists,  that  in  many  cases  the  man  of  medicine  could 
not  prescribe.  He  begged  to  move  a  hearty  vote  of  thanks  to  the 
President  for  his  admirable  address. 

Mr.  Ct.  C.  Druce  thought  that  the  President's  address  had 
covered  a  very  wide  area  and  raised  many  debatable  points.  It 
was  his  i)leasing  duty  to  second  the  vote  of  tlianks.  The  high 
tone  of  the  President's  address  would  mark  it  in  the  future,  and 
he  trusted  the  papers  and  excursions  to  follow  would  make  the 
meeting  a  verj'  enjoyable  one,  which  all  would  remember  with 
great  satisfaction. 

Sir  Hknijv  Acland  said  there  was  one  matter  he  had  forgotten 
to  mention  before.  Tliey  often  heard  that  they  were  in  a  state  of 
evolution,  but  that  there  was  a  process  of  ev<^lution  backwards  as. 
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well  ari  forwards  ;  in  pharmacy,  however,  as  far  as  he  could  judge, 
after  listening  to  the  President's  address,  the  evolution  was 
forward.  When  they  visited  the  Museum  they  would  see  that  the 
University  had  within  the  last  three  or  four  years  established 
a  special  reader  in  materia  medica,  pharmacy,  or  pharmacology, 
whichever  it  mi^ht  be  called;  and  he  would  point  out  that  it 
would  be  very  difficult  to  define  the  limits  between  those  three 
subjects,  and  that  one  of  the  great  difficulties  of  the  future  was 
how  far  experiments  on  living  animals,  and  so  on,  should  form  part 
of  the  necessary  studies  of  students.  "Whether  in  pharmacy  and 
materia  medica,  or  whether  only  in  medicine,  knowledge  would  go 
on,  but  one  person  could  not  hold  it  all.  Still,  the  University  had 
very  properly  instituted  a  special  course  of  materia  medica,  and  he 
was  sure  they  would  all  be  glad  to  hear  that  Dr.  Lauder  Brunton 
had  been  appointed  Examiner. 

The  motion  was  put  by  Mr.  Carteighe  and  carried  unanimously. 

The  Presidext,  in  acknowledging  the  vote  of  thanks,  said  he 
was  aware  that  of  late  years  the  medical  curriculum  included 
a  clinical  study  of  drugs  ;  but  there  was  a  time  when  the  know- 
ledge of  drugs  was  to  the  medical  student  a  minus  quantity.  It 
seemed  to  him  of  vital  importance  that  whatever  else  a  man  knew, 
he  ought  to  know  something  about  the  treatment  and  cure  of  tho 
patient  he  visited. 


Receptiox   of   Delegate?!. 

Mr.  F.  Raxsom  (Hon.  Gen.  Sec.)  then  read  the  following  list  of 
delegates : — 

Pharmaceutical  Society  of  Great  Britain. — Messrs.  M.  Carteighe 
(President),  W.  G.  Cross  (Vice-President),  R.  Hampson  (Treasurer), 
Atkins,  Bottle,  Gostling,  Grose,  Hills,  Martin,  Martindale,  Schacht, 
Southall,  and  Young  ;  the  Editor,  Sub-Editor,  and  Secretary-. 

Nort]i  British  Branch. — Messrs.  J.  Laidlaw  Ewing  (Chairman), 
C  Kerr  (Vice-President),  Currie,  Davidson,  Gibson,  Lunan,  and 
Maben. 

Pharmaceutical  Society  of  Ireland.— M-essrs.  G.  D.  Beggs  (Vice- 
President\  Conyngham,  and  Wells,  jun. 

Aberdeen  and  North  of  Scotland  Society  of  C/icmists  and 
Druggists. — Messrs.  Johnston,  Kay,  and  Paterson. 

Brighton  Association  of  P/iarmacy. — Messrs.  W.  H.  Gibson 
(President)  and  W.  W.  Savage. 
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Leeds  Chemists'  Assoc kd ion. —Messrs.  R.  Reynolds  (President) 
and  G.  Ward. 

Liverpool  Chemists'  Association. — Messrs.  Conroy,  Smith,  Symes, 
and  A.  S.  Buck. 

London  Chemists^  Assistants^  Association.  —  Messrs.  Gane, 
Harrison,  Jones,  Parry,  and  Strother. 

Sunderland  Chemists^  Association.  —  Messrs.  Harrison  and 
E-anken. 

Manchester  Pliarmaceidiccd  Associcdion. — Messrs.  Cooper,  Kemp, 
and  Johnstone. 

Nottingham  and  Notts  Chemists'  Association.— Mr.  0.  A.Bolton. 

(rlasgow  and  West  of  Scotland  Pharmaceidical  As.^ociation. — 
Messrs.  W.  L.  Currie  (President)  and  A.  Kinninmont. 

Midland  Pharmaceidiccd  Association. — Messrs.  R.  D.  Gibbs 
(President),  F.  G.  Gibson  (Vice-President),  Prosser,  Alcock,  Perry, 
A.  Sonthall,  C.  Thompson,  H.  Hutton,  W.  Jones,  J.  Barclay, 
J.  Liverseege,  and  0.  P.  Jarvis. 

Western  Chemists'  Association  of  London- — Messrs.  Martindale, 
J.  H.  Mathews,  and  R.  H.  Parker. 

Bournemmdh  Chemists'  Association. — Messrs.  Bridge  (President), 
Hardwick,  Toon,  Spinney,  and  Bilson. 

Cambridge  Chemists'  Association.— Mv.  R.  S.  Campkin. 


Letters  of  Apology  for  Ausen'Ce. 

Mr.  Secretary  Ransom  reported  that  letters  of  regret  for  non- 
attendance  had  been  received  from  Mr.  F.  B.  Benger  (Manchester), 
Mr.  E.  C.  C.  Stanford  (Dalmuir),  Mr.  Peter  Boa  (Edinburgh),  Mr. 
Ebert  (Chicago),  Mr.  N.  M.  Grose  (Swansea),  Mr.  E.  F.  Harrison 
(Newcastle),  Mr.  Walter  Hills  (London),  Mr.  J.  C.  C.  Payne 
(Belfast),  Mr.  L.  Siebold  (Manchester),  and  Mr.  Peter  MacEwan 
(London). 

Mr.  W.  A.  H.  Naylor  (Hon.  Gen.  Sec.)  then  read  the  report  of 
the  Executive  Committee. 

Report  of  the  Executive  Committee. 
In  presenting  tlie  tliirty-first  annual  report,  your  Committee  is 
glad  to  be  able  to  state  that  general  interest  in  the  work  of  the 
Conference  shows  no  sign  of  diminution.  Increased  membership 
is  still,  however,  a  desideratum,  for  although  the  last  two  annual 
meetings  have  been  excei)tionally  well  attended,  the  number  of 
enrolled  members  represents  no  marked  increase. 
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With  the  view  of  bringing  the  Blue  List  up  to  date,  it  has  been 
completely  revised  by  a  sub-committee  appointed  by  your  Execu- 
tive. Several  new  subjects  have  been  introduced,  the  majority  of 
which  are  specially  adapted  for  investigation  by  pharmacists,  while 
others  which  have  been  exhausted,  or  do  not  appear  of  sufficient 
importance,  have  been  expunged.  The  form  of  the  circular  ha;* 
also  been  subjected  to  some  modification.  Only  one  application  for 
a  money  grant  in  aid  of  research  has  been  received  during  the 
year,  the  sum  of  £3  having  been  granted  to  Mr.  H.  Bowden  in 
furtherance  of  his  investigation  of  Hemidesmus  indicus.  Mr.  R. 
A.  Cripps  has  been  unable  during  the  year  to  continue  his  work 
on  ipecacuanha,  for  which  grants  have  been  previously  made  to 
him,  but  he  hopes  shortly  to  resume  his  examination  of  this  drug. 
Mr.  W.  Elborne,  B.A.,  who  was  last  year  the  recipient  of  a  grant, 
is  also  unable  at  the  present  time  to  supply  a  further  instalment 
of  his  work  on  coto  bark. 

The  Conference  has  lost  by  death  several  valued  members  during 
the  past  year.  Of  these.  Professor  Bentlej'-  was  probably  the  most 
widely  known.  He  was  one  of  the  founders  of  the  Conference,  and 
filled  the  office  of  President  for  two  consecutive  years — at  Notting- 
ham in  186G,  and  at  Dundee  in  18G7.  His  long  association  Avith 
pharmacy  as  a  professor,  and  his  devoted  enthusiasm  to  botany, 
brought  him  into  contact  with  distinguished  men  from  all  parts  of 
the  world.  His  treatises  relating  to  botany  and  materia  medica 
have  long  been  and  still  are  justly  valued.  In  the  last  annual 
report  reference  was  made  to  the  resignation  of  Mr.  R.  H.  Davies 
as  Honorary  Treasurer  of  the  Conference,  owing  to  prolonged 
illness.  In  recognition  of  his  services  he  was  last  year  elected 
a  Vice-President.  To  the  deep  regret  of  his  numerous  friends  the 
illness  tei'minated  fatally,  and  in  December  last  your  Committee 
had  the  melancholy  duty  of  directing  that  a  letter  of  condolence 
be  sent  to  Mrs.  Davies  in  her  bereavement.  Mr.  Davies  was  a 
frequent  conti'ibutor  to  these  meetings,  and  his  papers  on  various 
chemical  subjects  bespeak  a  mind  that  was  imbued  with  the  true 
spirit  of  science. 

Professor  J.  M.  Maisch,  of  Philadelphia,  an  honorary  member  of 
the  Conference,  and  the  author  of  valuable  pharmaceutical  works, 
also  died  last  autumn,  shortly  after  receiving  the  Hanbury  medal. 
For  twenty-six  years  he  acted  as  permanent  Secretary  to  the  Ameri- 
can Pharmaceutical  Association.  Lastly,  we  have  to  record  the 
loss  of  Mr.  W.  D.  Savage,  of  Brighton,  a  veteran  pharmacist  and 
former  Vice-President  of  the  Conference,  whose  death  took  place 
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only  a  few  weeks  ago.  Through  the  decease  of  Mr.  R.  H.  Davies, 
a  vacancy  occiTrrecl  in  the  Vice-Presidency,  to  fill  which  your  Com- 
mittee elected  Mr.  J.  H.  Mathews,  of  London.  Two  honorarj^  mem- 
bers have  also  been  elected  during  the  year,  Professor  Joseph  P. 
Remington,  of  the  Philadelphia  College  of  Pharmacy,  and  Dr. 
Anton  von  Waldheim,  President  of  the  Gremium  of  Pharmacists 
of  Vienna. 

Mr.  Louis  Siebold,  P.I.C,  F.C.S.,  was  reappointed  editor  of  the 
Year-Book,  and  the  MS.  of  parts  I.-IV.  inclusive  is  now  in  the 
hands  of  the  printers.  It  is  believed  that  the  earlier  publication 
of  the  volume,  to  which  reference  was  made  last  year,  has  been 
appreciated  by  members  generall3\ 

The  reception  by  the  President  was  held  in  the  Christ  Church 
Hall  last  night.  This  and  the  conversazione  which  followed  were 
largely  attended,  and  much  appreciated  by  members  of  the  Con- 
ference and  their  friends. 

Financial  Statement  for  the  year  ending  June  30th,  1894. 

The  Hot}.  Trcasiucr  in  Account  ulth  the  British  Pharmaceutical 

Conference. 

1893.  Dr.  £    s.    d.     £     s.    d. 

July  1.    To  Assets  forward  from  last  year  : — 
,,  Balance  in  hand  at  Bank 
,,  Cash  in  Secretary's  hands       ■ 
„  Messrs.  Churchill's  Account    . 
1894. 
June  30.   To  Sale  of  Year-Book  by  Publishers 
.,  Advertisements,  1893  volume 
;,  „  1892       „ 

„  Members'  Subscriptions,  Amount 

received   from   July   1,  1893.  to 

Jui\e  30,  1894 
,,  Index  Book,  Sales  by  Publishers 

„  „  Secretary      .      0    7     6 


34  10  7 

12  8 

85  16  5 

SO 

1 

8 
hi 

3 
0 

20  0  0 

82  2  3 

435  8  10 

0 

0 

0 

0     7     6 


Liabilities  on  Outstanding  Account : — 
Messrs.    McCorquodale    &    Co.   .      3  15    6 
Messrs.  Butler  &  Tanner  .      1  18    7 


—      5  14  1 
„  Unofficial    Formulary,   Sales    by 

Publishers 3  12  0 

,,  Unusfid  Chequts 0    7  2 

„  Sundries 0  15  0 

£069  1()  6 
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^i894.  Ck.  £     s.     d. 

June  30.  By  Expenses  connectwl  witli  Year-Book: — 
Printing,  Binding,  Publishing, 

etc,  262     9     8 

Postages  and  Distributing  .         .     24  12  li 
Advertising  and  Publishers' 
ciiarges       .... 
Editor's  Salary 
Foreign  Journals  for  Editor 
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£    s.    d. 


.,  Unofficial  Formulary  : — 

Advertising  .... 
Publishers'  Commission 

,,  Sundry  Exi^enses  :  — 

Assistant  Secretary  at  Notting- 
ham      

Copies  of  President's  Address 

„  Assist.  See's   Salary  from  Jul}^  1, 

1893,  to  June  30,  1894   . 
„  Eent  of  Office 

„  Blue  List,  Printing 

Postages        ..... 


22     3    7 

150    0    0 

5  17    6 

—  465 


.       0    5 

0 

.      0    7 

3 

10    0 

0 

0  15 

0 

3    8 


45    0  0 

10    0  0 

3  15  6 

2  11  8 


„  Postages 

„  Printing  and  Stationery 

„  Bank  Charges,  as  per  Bank  Book   . 

„  Petty  Cash  Expended 

,,  Liabilities  of  last  year,  since  paid 

.,  Outstanding  Assets — Messrs.  Churchil 

Account         

„  Sundries 

„  Balance  at  Bank        .         .         .         .       0  10     9 
,,  Balance   in   Secretary's  hands,  for 
Postage,    14s.    Id.  ;    Petty  Cash, 
2s.  bd 0  17    0 


0  12    3 


10  15    0 


55    0    0 


6     7  2 

11  14  7 

17    9  (» 

14  4 

5  19  5 

3    4  6 

82  18  5 

0    0  5 


„  Grants  for  Reseai'ch 


The  JJcU  and  Hills  Fund. 
1893. 
July  1.   To  Balance  in  hand       .... 
,,  One  Year's  Dividend  on  Consols    . 

By  Purchase  of  Books  for  Nottingham 


-      17     9 

8    0    0 

£609  16    6 


£ 

*. 

d. 

£ 

s. 

d. 

14 

13 

9 

9 

14 

5 

— 

24 

i) 

8 

7 

2 
11 

15    0    3 


Assets : — 

Cash— Balance  at  Bank  . 
Consols       .... 


15    0    3 
360    0    0 


Examined  and  found  correct|J-_  J^^^^yTON  }^^^'^^'^"^='- 
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The  Treasurer  (Mr.  John  Moss)  being  called  upon  to  read  the 
iinancial  statement,  said  he  must  first  say  a  word  in  reference  to 
his  predecessor,  the  late  Mr.  R.  H.  Davies.  He  thoroughh*  agreed 
with  everything  which  had  been  said  by  the  President,  and  in  the 
report  of  the  Executive.  Knowing  Mr.  Davies  personally  for  a 
great  many  years,  he  knew  how  true  those  words  were.  He  was 
a  most  painstaking  man,  a  man  of  great  accuracy  and  minuteness, 
and  in  every  way  a  man  of  science  ;  one  who  knew  thoroughl}' 
every  subject  on  which  he  professed  to  speak.  With  regard  to 
the  financial  statement,  it  showed  to  some  extent  the  depression 
which  had  been  such  a  marked  feature  lately  in  all  parts  of  the 
world,  but  not  so  much  as  might  have  been  feared.  For  a  volun- 
tary body  representing  the  professional,  scientific,  and  social  side 
of  pharmacy  to  pursue  its  course  so  evenly  was  evidence  of  a  strong 
desire  on  the  part  of  pharmacists  as  a  body  for  something  which 
merely  commercial  questions  could  not  satisfy'.  Still,  the  number 
of  members  was  not  satisfactory,  and  many  thought  that  if  they 
had  better  means  of  making  known  the  advantages  which  the 
Conference  could  confer  on  individual  pharmacists,  the  number 
would  represent  not  10  per  cent.,  but  more  like  50  per  cent.,  of 
the  pharmacists  in  the  United  Kingdom.  If  ever  that  could  be 
accomplished  they  would  be  able  to  do  a  great  deal  more  good,  and 
many  publications  which  now  had  to  be  charged  for  might  be 
given  to  the  members  free.  The  great  thing  to  aim  at  was  for 
each  member  to  act  as  an  apostle,  and  bring  in  new  disciples. 

The  President  having  certified  that  the  accounts  had  been 
duly  audited,  moved  the  adoption  of  the  report  and  financial  state- 
ment. 

Mr.  Umney  seconded  the  motion,  whicli  was  carried  unani- 
mously. 


THE  UNOFFICIAL  FORMULARY  COMMITTEE. 

Mr.  Martindale  next  read  the  report  of  the  Unofficial  Formu- 
lary Committee,  as  follows  : — 

To  the  Britis/i  Pliconnacentical  Confrrencc  in  scssio)). 

Since  our  last  meeting  the  Committee  liave,  with  the  sanction 
of  the  Executive,  produced  a  new  issue  of  tlie  "  Unofiicial  Formu- 
lary," which  is  now  ready  for  sale.  They  liave  added  four  new 
formulae,  viz. : — Collodium  Stijpticnm^  E.vtracUnn  IkUadonnw 
Folii    Alco/iolicHiii,    J^iqnor     Bromo-Cliloral     Couiposifiis^     and 
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(Syrupus  Acidl  Ilydriodict.  Several  alterations  and  corrections 
liave  been  made,  which  further  experience  of  the  preparations  had 
i-endered  necessar}'.  These  consist  principally  in  lessening  the 
acidity  of  some  of  the  syrups,  thereby  rendering  them  more  stable 
and  palatable,  and  in  an  improved  formula  for  CoUodlwn  Bella- 
donncv.  The  latter  presented  difficulties  in  the  way  of  preparing 
it  from  a  liquid  extract  sufficiently  concentrated  to  be  stable. 
They  have  overcome  these  by  using  a  solid  alcoholic  extract  of 
belladonna  leaf,  which  must  be  assayed  at  the  time  of  preparing 
the  collodion,  so  as  to  obtain  an  uniform  product. 

Wm.  Martixdale,  Chairman  of  the  Formidary  Committee. 


The  reading  of  papers  was  then  proceeded  with,  the  first  two 
being  considered  together.  One  was  read  by  Mr.  Farr  and  the 
other  by  Mr.  Wright. 

NOTE  ON  THE  STABILITY  OF  THE  ALKALOIDAL 
TINCTURES. 

By  E.  H.  Farr  and  R.  Wright,  F.C.S., 

Pharmaceutical  Chemists. 

The  question  of  the  stability  or  otherwise  of  galenical  prepara- 
tions like  tinctures  is  of  considerable  importance  from  a  medical 
and  pharmaceutical  standpoint,  because  it  is  evident  that  in  so  far 
as  such  preparations  are  liable  to  undergo  alteration  in  composi- 
tion, either  through  the  sej^arating  out  of  any  of  the  principal 
constituents,  or  through  changes  taking  place  in  the  characters 
and  properties  of  any  of  the  active  principles,  by  so  much  will  the 
preparations  themselves  be  rendered  uncertain  in  strength  and, 
consequently,  itnreliable  in  effect.  The  question  assumes  an  added 
importance  on  account  of  the  present  disposition  of  opinion  in 
favour  of  standaixlised  preparations  ;  and  still  more  so  in  view  of 
the  fact  that  it  is  more  than  probable  that  the  publication  of  the 
forthcoming  edition  of  the  British  Pharmacopoeia  will  witness  a 
considerable  extension  in  the  application  of  the  p'inciple  of  stan- 
dardisation to  preparations  of  potent  drugs. 

Now,  if  it  were  proved  impossible  to  keep  a  preparation  up  to 
standard  strength  after  being  standardised,  this  fact  would  in 
itself  constitiite  a  great,  if  not  an  insuperable  barrier  in  the  way 
ol  carrying  out  any  such  system  of  standardisation  as  we  have 
advocated  for  several  years  past.     Dmnng  the  progress  of  our 
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Tahh'  sJioicinc/  liesiilts  of  Determinations  of 
Alkcdoidal  Tinctures. 


1  inctuie. 

Date  of  First 
Estimation. 

Perccnt- 

nwe  of 

Alkaloid. 

Dnte  of  Second 
Estimation. 

Percent- 
aye  of 
Alkaloid. 

Aconite      .    . 

1 

Jan.  6,  ISfJl 

•054 

March,  1894 

•0.54 

2 

Jan.  y,  1891 

•050 

Dec.  7,  1893 

•048 

3 

Jan.  9,  1891 

•066 

Dec.  8,  1893 

•C60 

Averogc 

— 

•056 

— 

•054 

Belladonna    . 

i 

Aug.  18,  1891 

•024 

March,  1894 

•024 

2 

Aug.  18,  1891 

•026 

March,  1894 

•025 

B 

Aug.  24,  1891 

•039 

Nov.  14,  1893 

•039 

4 

Aug.  24,  1891 

•038 

Nov.  14,  1893 

•038 

Average 

— 

•032 

— 

•032 

Cinchona   .     . 

i 

March,  1893 

1-29 

April,  1894 

1^27 

2 

March  27,  1893 

1-00 

Feb.  22,  1894 

•95 

Average 

— 

114 

— 

1-11 

Colchicuni 

1 

Nov.  14,  18f.O 

•09() 

April,  1894 

•092 

2 

Nov.  14,  18i  0 

•058 

April,  1894 

•058 

3 

Dec.  9,  1890 

•079 

Dec.  21,  1893 

•080 

4 

Dec.  9,  1890 

•080 

Dec.  19,  1893 

•076 

Average 

— 

•078 



•077 

Conium      .     . 

1 

Oct.  G,  1800 

•158 

March,  1894 

•154 

2 

Oct.  16, 1890 

•090 

Dec.  15,  1893 

•090 

3 

Oct.  16, 1890 

•098 

Dec.  15.  1893 

■096 

Average     . 

— 

•115 

— 

•113 

Gelsemiuni     . 

1 

Oct.  22,  1891 

•020 

April,  1894 

•019 

2 

Oct.  16, 1891 

•047 

Nov.  30,  1893 

•048 

•6 

Oct.  16, 1891 

•068 

Dec.  5,  1893 

•066 

Average     . 

— 

•045 

— 

•044 

Hycsc3'anuis . 

i 

July  23,  1891 

•012 

March,  1894 

•012 

2 

July  23,  1891 

•Oil 

IMarch,  1894 

•Oil 

•6 

March  20,  1891 

•013 

Nov.  17,  1893 

•0125 

4 

March  20,  1891 

•0135 

Nov.  17,  1S93 

•013 

Average 

— 

•01^24 

— 

•0121 

Jaboraiuli.     . 

1 

Feb.  14, 1891 

•112 

March.  1894 

•106 

2 

Feb.  14,  1891 

•080 

March.  1894 

•081 

H 

Feb.  16.  1891 

•13^1 

JSov.,  1893 

•130 

4 

Feb.  16,  1891 

•140 

Nov.  28,  1893 

•136 

Average 

— 

•116 

— 

•113 

Lobelia.     .     . 

i 

July,  1892 

•028 

April,  1894 

•029 

2 

July  22,  1892 

•044 

Nov.  21,  1893 

•044 

3 

July  22,  1892 

•042 

Nov.  22,  1893 

•041 

Average 



•038 

— 

•038 

Sti-anionimu 

1 

S."pt.,  1891 

•032 

March,  1894 

•032 

2 

Sept.,  1S91 

•030 

March,  1894 

•930 

3 

Sept.,  1891 

•027 

Mar(;h,  1894 

•028 

4 

Sept.,  1891 

•030 

March,  1894 

•029 

Average 

. 

— 

•030 

— 

•030 

A^ratruin 

V'iride     . 

1 

July,  1892 

•184 

April,  1894 

•176 

2 

July,  1892 

•212 

Aiail,  1894 

•192 

3 

Dec.  1."),  1S91 

•140 

Dec.  9,  1893 

•138 

4 

Dec,  15,  1891 

•158 

Dec.  12,  1893 

•1.50 

Average 

• 

— 

•173 

— 

•164 

BRITISH    PHARMACEUTICAL    CONFERENCE.  345 

work  on  tinctures  we  therefore  took  tlie  precaution  to  preserve 
specimens  of  each  of  the  tinctures  operated  upon,  intending,  as 
soon  as  time  and  opportunity  would  allow,  to  turn  oiir  attention 
to  the  question  as  to  whether  or  not  those  tinctures,  the  active 
principles  of  which  are  capable  of  ready  and  accurate  determina- 
tion, suffered  any  diminution  in  strength  when  kept  for  a  length 
of  time.  It  was  also  thought  that  inferentially  the  results  of  this 
inquiry  might  tend  to  throw  light  upon  the  same  question  in  its 
application  to  other  tinctures  not  brought  under  examination,  or 
at  any  rate  that  they  might  not  be  without  interest  in  their  bear- 
ing upon  that  point.  All  the  tinctures  examined  have  been  kept 
for  twelve  months  at  least,  the  majority  of  them  for  a  space  oi 
two  or  three  years.  The  processes  employed  for  the  determina- 
tion of  the  alkaloids  have  been  precisely  the  same  as  those  origin- 
ally followed,  and  will  be  found  published  in  the  individual 
papers,  references  to  which  are  given  in  the  Year-Books  for 
189(J-93. 

The  results  obtained  prove  that  the  strength  of  these  tinctures, 
so  far  as  can  be  judged  from  the  determination  of  their  alkaloid al 
constituents,  remains  approximately  the  same  for  a  considerable 
length  of  time,  and  it  may  fairly  be  assumed  that  when  preserved 
under  normal  conditions,  such  preparations  remain  constant  in 
composition.  The  only  cases  in  which  any  notable  loss  of  alkaloid 
is  apparent  are  those  of  the  tinctures  of  cinchona  and  green  helle- 
bore ;  and  this  loss  is  doubtless  due  to  the  mechanical  carrying 
out  of  solution  of  traces-  of  alkaloid  by  deposited  resinous  and 
extractive  matter.  The  average  loss  in  the  most  extreme  case, 
that  of  the  tincture  of  green  hellebore,  does  not  amount  to  5  per 
cent,  of  the  alkaloid  originally  present. 


GRAVIMETRIC  AND  VOLUMETRIC  METHODS  FOR  THE 
DETERMINATION  OF  THE  ALKALOIDS  IN  ALKA- 
LOIDAL   TINCTURES. 

By  E.  H.  Farr  and  R.  Wright,  F.C.S., 

Pharmaceutical  Chemists. 

Probably  the  first  systematic  attempt  to  devise  a  method  for 
the  approximate  determination  of  the  alkaloids  in  galenical  pre- 
parations was  made  by  A.  B.  Lyons  {Amer.  Joiirn.  Pharvi.,  Dec, 
188G,   and  Jan.,   1887),  who  recommended  for  that   purpose    the 
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titration  of  ficidulated  solutions  of  the  crude  alkaloids  with  Maj^er's 
reagent.  This  process  was  found  to  have  many  disadvantages, 
and  Lj'ons  himself  has  admitted  that  the  results  obtained  by  it 
Lave  at  best  only  an  approximate  value.  The  chief  drawbacks  of 
tlie  method  are  that  the  amount  of  the  volumetric  solution  used  up 
varies  with  the  acidity  of  the  alkaloidal  solution,  the  volume  of 
the  liquid,  and  the  amount  of  alkaloid  present.  To  which  must 
be  added  that  most  of  the  precipitates  produced  are  also  soluble  in 
the  mother  liquor,  and  hence  it  is  necessary  to  make  a  correction 
for  the  solubility  of  the  alkaloidal  precipitate.  These  facts  have 
served  to  bring  the  method  of  titration  by  Mayer's  solution  into 
disrepute,  and  although  in  the  hands  of  an  analyst  accustomed  to 
work  with  it  the  process  may  be  capable  of  yielding  fairly  accurate 
results,  it  is  impossible  that  the  use  of  such  a  process  will  ever 
become  general. 

A  gravimetric  process  for  the  determination  of  the  alkaloids  in 
certain  extracts  and  tinctures  was  subsequently  proposed  by  J.  U. 
Tiloyd  {Proc.  Anicr.  Pliavm.  Assoc.^  1801).  This  consists  in  mixing 
a  measured  volume  of  the  ])reparation  to  be  assayed  with  ferric 
chloridQ,  adding  to  the  mixture  a  sufficient  quantity  of  sodium 
bicarbonate  to  form  a  magma,  and  extracting  the  alkaloid  with 
chloroform.  In  some  cases  a  process  of  purification  was  recom- 
mended, wliich  consisted  in  shaking  out  the  alkaloids  with  acidu- 
lated water,  rendering  the  sohition  alkaline,  and  extracting  witli 
chloroform.  Lloyd's  assay  2)rocess  was  very  severely  criticised 
by  J.  B.  Nagelvoort,  and  there  is  no  doubt  that  the  figures  ob- 
tained by  this  process  are  liable  to  be  as  much  below  the  mark  as 
those  yielded  by  that  of  Lyons  are  above  it. 

In  188JJ  a  series  of  papers  on  tinctures  was  published  by  F.  \V. 
Fletcher  {Chemist  and  Dniggist,  January,.  1889),  in  which  definite 
proposals  were  made  for  the  fixing  of  minimum  standards  of 
strength  for  tinctures  containing  alkaloids,  ami  processes  for  the 
isolation  and  gravimetric  determination  of  the  alkaloids  were 
given. 

A.  H.  Allen,  in  his  Handbook  of  ConuiK  nial  Organic  Anali/sis 
Cind  edition,  vol.  iii.,  part  ii.,  p.  l-U),  has  roconimeuded  a  process 
of  titration,  the  crude  alkaloid,  obtained  by  shaking  out,  being 
dissolved  in   ether  or  chlorofoi-m  and    tlie   solution   titrated  witii 

HCl 

.  -  ,  methyl  orange  being  used  as  indicator  ;  and    in  a  paper  on 

neutrality,  rea<l  before  the  London  Clicmists'  Assistants'  Associa- 
tion {Pliaini.  Jonvn.  [IS],  xxii.  774),  also  gave  a  useful  table,  show- 
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ing  the  behaviour  of"  the  more  important  alkaloids  towards  methyl 
orange,  pheuol-i)hthalein,  and  litmus. 

The  subject  of  the  titration  of  alkaloids  has  also  been  dealt  with 
by  R.  A.  Crijjps  {Phann.  Jonrn.  [;•)],  vol.  xxii.  p.  511),  who,  in  a 
valuable  contribution  to  the  literature  of  the  subject,  has  shown 
how,  by  the  aid  of  delicate  indicators  like  methyl  orange,  iodeosine, 
galiein,  etc.,  minute  quantities  of  alkaloids  can  readily  be  deter- 
mined. In  a  note  published  in  the  American  P/ianiiaceutical  Re- 
fietv,  November,  1892,  Professor  C.  Caspari  maintained  that  the 
alkaloidal  residues  yielded  by  gravimetric  methods  invariably 
contained  from  KJ  to  20  per  cent,  of  impurities,  and  asserted  the 
marked  superiority  of  volumetric  processes  of  determination.  He 
advocated  a  process  consisting  in  the  solution  of  the  crude  alkaloid 

in  excess  of        -  ,  and  titrating  back  with  -      alkali,  using  Brazil 
10  1<J<) 

Avood  as  indicator.  Lastl}'',  in  a  paper  read  before  the  American 
Pharmaceutical  Association  last  year,  entitled  "  The  Value  of 
Titration  with  Volumetric  Acid  Solution  as  a  Means  of  Assaying 
Drugs  and  Galenical  Preparations,"  Messrs.  Caspari  and  Dohmo 
have  claimed  to  show  that  the  determination  of  alkaloids  in 
galenical  preparations  maj^  be  eifected  more  accurately  by  titra- 
tion than  by  the  usual  plan  of  weighing. 

As  during  the  course  of  our  work  on  the  subject  we  have  ein- 
ployed  gravimetric  processes  of  determination  almost  exclusively, 
it  appears  to  us  absolutely  necessary  to  test  the  conclusions  ad- 
vanced by  Caspari  and  Dohme,  in  order  to  ascertain  whether  they 
had  any  foundation  in  fact.  With  this  object  in  view,  each  of  the 
alkaloidal  tinctures  previously  submitted  to  examination  was  pre- 
pared in  quantity  sufficient  to  admit  of  the  deteruiination  of  the 
alkaloids  being  carried  out  by  the  following  processes  : — 

1.  Two  gi'avimetric  determinations  by  methods  described  in  our 

notes  on  tinctures. 

2.  The  tincture  was  evaporated,   the  residual   liquor  rendered 

alkaline,  and  the  alkaloid  extracted  with  chloroform. 
Except  in  the  cases  of  veratrum,  lobelia,  and  colchicum,  the 
alkaloid  was  once  purified  by  shaking  out  with  acidulated 
water,  rendering  the  solution  alkaline,  and  again  extracting 
with  chloroform.  The  chloroformic  solution  Avas  then 
washed  with  a  little  distilled  water  before  being  titrated. 
When  ammonia  was  used  as  a  precipitant  of  tlje  alkaloid, 
the  washing  was  repeated  until  the  water,  on  separation, 
ceased  to  become  pink  on  addition  of  ])henol-phthalein.    The 


348        BRITISH  PHARMACEUTICAL  CONFEKENCE. 

chloroformic  solution   thus  obtained  was   ■utilised    for  the 

HOI 

direct  titration   of  the  alkaloids  with  ,  methvl  orange, 

20  ■" 

iodeosine.   and   phloxine    being   used   as  indicators  in  the 
separate   experiments.      In  using  methyl  orange,  a  little 
distilled  water  is  added  along  with  two  drops  of  the  indi- 
cator ;  but  with  iodeosine  or  phloxine  a  single  drop  of  a  xoVo 
solution  is  sufficient,  and  this  is  shaken  up  with  the  chloro- 
formic solution  until  the  chloroform  has  become  distinctly 
coloured.     The  indication  of  the  end  of  the  reaction  is,  in 
the  case  of  methyl  orange,  the  appearance  of  a  slight  pink 
colour  in  the  aqueous  layer,  and  where  iodeosine  or  phloxine 
is  employed  the  decolorisation  of  the  chloroform  marks  the 
end  of  the  reaction. 
3.  The  alkaloid  as  obtained   by  the  usual  gravimetric  process 
was   dissolved   in    a   calculated   excess   of    standard    acid 
(usually  4  or  5  c.c),  the  indicator  added,  followed  by  the 
addition  of  standard  Ba  2  H  0  until  the  neutral  point  was 
reached.      These  determinations  are   preferably  made  in  a 
white  porcelain  dish  in  which  the  alkaloid  has  previously 
been  obtained  ;  the  slight  changes  in  colour  are  thus  more 
easily  recognised. 
The   indicators   used    were    methyl   orange   and  Brazil    wood, 
supplemented  where  the  volume  of  the  tincture  available  would 
allow  by  iodeosine  and  phloxine.     In   this  case  the  indication  of 
the  end  of  the  reaction,  when  methyl  orange  is  emploj-ed,  is  the 
disappearance  of   the  pink  tint,  and  with  Brazil  wood  the  pro- 
duction of  a  purple  colour.     In  the  employment  of  iodeosine  and 
phloxine  as  indicators,  except  in  direct  titration,  we  have  followed 
the  plan  recommended  by  Cripps  in  the  paper  referred  to  above,  of 
adding  to  the  acid  alkaloidal  solution  sufficient  neutral  ether  to 
leave  a  distinct  supernatant  layer  when  shaken  up  with  the  solu- 
tion.    The  indication  of  the  end  of  the  reaction  is  tlio  production 
of  a  pink  tint  in  the  lower  layer.      In  the  determinations,  the 

N 
results  of  which  are  recorded  in  the  table,  ^^-  hydrochloric    acid 

has  been  employed,  as  an  acid  of  this  strength  will  be  found 
generally  suitable  for  use  in  determining  alkaloidal  residues  from 
tinctures.  A  standard  acid  of  this  strength  will  also  keep 
indeHnitely.  Of  the  alkalies,  barium  hydrate  is  undoubtedly  by 
far  the  most  suitable,  Ixith  because  it  gives  a  quicker  reaction  than 
potassium  or  sodium  hydrate,  an<l  also  because  the  absorption  of 
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carbon  dioxide  is  soon  evidenced  by  tlie  turbidity  of  the  solution. 
The  exact  strength  of  the  solution  employed  is  not  very  material, 
so  long  as  its  value  in  terms  of  the  standard  acid  is  known  ;  and 
owing  to  the  facility  with  which  it  absorbs  carbon  dioxide  from 
the  air,  it  is  necessary  to  ascertain  its  neutralising  power  before 
each  determination.     It  is,  perhaps,  not  advisable  to  work  with  a 

stronger  solution  than  one  of    ^  strength.      Each  c.c.  of    such  a 

50 

solution  will   contain   •00171  gm.  Ba2  HO,  and  will   neutralise 

n  1  H  CI 

0-4  c.c.    ^. 

The  following  were  the  indicators  \ised  : — 

Mdhyl  Orange. — A  tincture  containing  1  grain  of  methyl  orange 
dissolved  in  a  fluid  ounce  of  proof  spirit. 

Brazil  Wood. — The  U.S.P.  test  solution.  This  is  made  by  boil- 
ing .50  grammes  finely  cut  Brazil  wood  with  100  c.c.  distilled 
water  for  half  an  hour,  replacing  the  water  lost  from  time  to 
time.  The  mixture  is  allowed  to  cool,  the  liquor  strained  ofP, 
water  added  to  100  c.c,  and  a  further  addition  made  of  25 
c.c.  alcohol,  and  the  whole  filtered. 

lodeosine  and  Phloxine. — An  aqueous  solution  containing  1  part 
in  1(X>0  fluid  parts. 

The  following  is  the  list  of  the  equivalents  from  which  the 
results  recorded  in  the  table  have  been  calculated. 


Tincture  of 

Alkaloid. 

Aconite    1    c.c. 

E.^^     =  -03220 
20 

Gram,  Aconitine. 

Belladonna     ^ 

Stramonium    > 

1 

C.c 

^  ^^    =  -0144.5  Gram.  Atropine 

Hyoscyamus  J 

2(J                or 

Hyoscyamuie. 

Cinchona  1  c.c. 

HCl 

9(1 

=  '0154  Gram 

.  mixed  Alkaloids. 

Gelsemium 

n 

=   -0183      ,, 

Gelsemine. 

Conium 

)j 

=  -00025    „' 

Conine. 

Opium 

)) 

=  -01425    ,, 

Anhj-drous   Mor- 
phine. 

Jaborandi 

>i 

=  -0108      „ 

Pilocarpine. 

Nux  vomica 

,, 

=  -0182      „ 

Mixed  Alkaloids. 

Lobelia 

!) 

=  -01425    „ 

Lobeline. 

Veratrum 

n 

=  -0253      „ 

Mixed  Alkaloids. 

Colchicum 

=  •01(i5      „ 

Colchicine. 

In  the  case  of  cinchona,  nux  vomica,  and  veratrum,  the  equiva- 
lents are  calculated  by  taking  the  mean  of  the  molecular  weights 
of  the  chief  alkaloids. 
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The  results  obtaiueil  are  embodied  in  the  accompanying  table 
(sec  page  35  Ij. 

Notes  on  Eesidts. 

1.  Volumetric  methods  appear  useless  for  the  determination  of 

the  alkaloids  of  aconite,  the  large  proportion  of  aconine  pre- 
sent (equivalent  '027 15)  making  the  readings  much  too 
high. 

2.  They  are   also  useless  in  the  case  of  preparations  of  colchi- 

cum,  which  appears  to  contain  a  small  percentage  of  au 
alkaloid  having  definite  basic  px-operties,  probably  colchi- 
cine, with  a  considerable  proportion  of  some  other  possibly 
equally  active  but  chemically  indifferent  substance. 

3.  Gelscmium  contains  two  alkaloids,  gelsemineand  gelseminine, 

the  former  crystalline,  the  latter  amorphous.  Gelseminine 
is  said  to  be  present  in  the  drug  only  in  small  proportion. 
The  formula  of  gelsemine  has  been  given  by  Gerrard  as 
C^Rif,  N.,  O4,  by  Sonnenschein  as  Co,  H^g  No  0^,  by  Cushmg 
as  040,  H,;.,  N5  Oi4,  while  the  latest  researches  of  L.  Spiegel 
cause  him  to  hesitate  between  the  formula  given  by  Gerrard 
and  the  alternative  formula,  C03  H^j  N^  0,,  with  which 
some  of  the  results  of  his  experiments  agree  better. 

Tiie  figures  given  in  the  table  are  calculated  upon  the  basis  of 
the  alternative  formula  of  Spiegel. 

4.  The  titration  of  the  cinchona  bases  is  attended  with  great 

difficulty,  owing  to  the  end  reaction  being  almost  unob- 
servable.  "With  e.\treme  care  fairly  accurate  results  may 
be  obtained,  but  our  ex[)erience  with  this  tincture  has  been 
such  as  to  cause  us  unhesitatingly  to  condemn  the  applica- 
tion of  any  volumetric  process  to  the  assa}'  of  this  tincture. 
In  severaHnstances  the  results  indicated  by  titration  were 
exactly  twice  as  great  as  those  obtained  by  weighing. 

5.  The    volumetric     determinations    of    the    alkaloids    in     the 

tinctures  of  veratrum  examined  yielded  results  approxima- 
ting very  fairly  to  those  of  the  gravimetric  determinati(m  ; 
but  the  formula  weights  of  the  alkaloids  of  veratrum  differ 
so  widely  that  such  conijiarative  accuracy  could  b}'  no  means 
be  generally  relied  upon. 
0.  The  tinctures  which  lend  themselves  most  readily  to  deter- 
mination by  titration  are  those  of  belladonna,  henbane, 
stramonium,  conium,  jaborandi,  lobelia. 
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Table  showing  Comparative  Kesults  obtained  in  Determining 
Tincttires  (a)  G rav imetrieally  and  (b)  VolumetricaUy. 


Tincture. 

Alkaloiil 

by  weiglit 

mean  <if 

Alknloid  indicated  by 

direct  titration  of 
cbloroformic   solution 
with   HCl. 
20 

Alkaloid  indicated  by  dissolv- 
ing- crude  alkaloid  in  excess 

of  tL^'  and  titrating  back 
20 

...    Ba2HO 

''"'^  '  100    ■ 

two  experi- 
ments. 

Methyl 
Orange 

'^fn^    P"'-'- 

Methyl    Brazil 
Orange.  Wood. 

lodeo- 

sine. 

Phlo- 
sine. 

Aconite    .     . 

.     1 

•013 

•018      •OlO 

•020 

•018 

•018 

2 

•Oil 

•G29 

•019      -022 

•022 

■022 

•022 

•025 

Belladoima  . 

.     1 

•022 

— 

•022      -022 

•022 

•021 

•020 

•020 

2 

•OHl 

•033 

•032      •03-4 

•031 

•032 

•032 

•030 

Cinchona 

.     1 

•074 

— 

•144      •Mo 

■078 



•072 

•071 

2 

•087 

•093 

•087    ,  -086 

— 

•052 

— 

— 

Conium    .     . 

.     1 

•047 

— 

■042    '  -042 

•042 

•042 

•042 

■042 

2 

•024 

•024 

•024      ^023 

•024 

•023 

•024 

•024 

Colchicum    . 

.     1 

•024 

— 

1      

•005 





•005 

2 

•028 

— 

— .          

•006 

— 

•005 



Gelsemium  . 

.     1 

•OlS) 



•018  ;  •OlO 

•019 

•017 

•018 

•OlS 

2 

•02-4 

•024 

•020      -024 

•027 

•024 

•024 

•024 

H3'^osc3^amiis 

.     1 

•005 

— 

•005      •OOS 

•005 

•005 

•005 

•005 

2 

•00<) 

•010 

—       -0085 

•008 

•008 

•008 

•0086 

Jaborandi     . 

.     1 

•020 

— 

•018      ^018 

•017 

•017 

•017 

•017 

2 

•018 

•018 

•017      ^017 

•018 

•018 

•017 

•018 

Lobelia     .     . 

.     1 

•000 

— 

•009    1  -008 

•008 

•008 

•008 

•008 

2 

•009 

•008 

•009      •OOO 

•007 

•008 





Nux  Vomica 

.     1 

•043 

— 

•044      -043 

•043 

•042 

•041 



2 

•066 

•066 

—          — 

— 

•066 

•066 

■065 

Opium*    .     . 

.     1 

•100 

— 

—          

•095 

•094 

•095 

•094 

2 

•100 

— 

—     ^      — 

•099 

•099 

•097 

•099 

Stramonium 

.     1 

•Oil 

— 

•Oil    ,  •Oil 

•Oil 

•Oil 

•010 

•010 

2 

•017 

•017 

—     1      

•017 

•017 

•016 



Vcratrum  Vii 

■ide  1 

•023 

— 

•023      ^022 

•019 

•020      •OlO 

_ 

2 

•027 

•027 

•020    :  -023 

•023 

•021      •0-24 

•019 

Nux  vomica  and  opium  (for  morphine).  As  a  general  process 
the  following  method  of  determination  is  put  forward  with  some 
degree  of  confidence  as  one  which  would,  we  think,  be  found  in 

*  For  the  opium  determinations  a  solution  of  anhj-drous  morphine 
oVjtaiued  in  estimating  the  tincture  by  the  B.P.  process  was  emploj'ed  ;  this 

Avas  dissolved  in  excess  of  _^    H  CI. 

N.B. — Instead  of  dissipating  the  chloroform  from  the  chloroformic 
alkaloidal  solution  by  means  of  a  gentle  heat,  and  dissolving  the  alcohol 

ia  ,^,  H  CI,  the  alkaloid  maybe  determined  by  shaking  out  with  a  mea- 
sured   excess  of  ^  H  CI,  and  titrating  back  Avith  ?— ~ -^^^ 
20  50 
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some  cases  tilmost  equally  reliable  and  somewhat  more  expeditious 
than  gravimetric  processes.  "  From  25  to  50  c.c.  (in  the  case  of 
hyoscyamus  100  c.c.)  of  the  tincture  to  be  determined  is  intro- 
duced into  a  porcelain  disband  evaporated  over  a  water-bath,  with 
addition  of  water  if  necessary,  until  all  alcohol  has  been  driven 
off.  The  residual  extract  is  acidified  and  filtered  through  cotton 
wool  into  a  stoppered  separator,  the  dish  and  filter  being  washed 
with  acidulated  water,  and  the  washings  added  to  the  contents  of" 
the  separator.  The  acid  liquid  is  then  shaken  with  two  suc- 
cessive portions  of  chloroform,  and  the  latter  drawn  off.  The 
separated  chloroform  is  washed  with  a  little  acidulated  water,  and 
after  separation  the  latter  is  removed  and  added  to  the  contents 
of  the  separator.  The  liquid  in  the  separator  is  then  made 
alkaline  and  the  alkaloids  taken  out  by  shaking  with  three 
successive  small  quantities  of  chloroform.  The  chloroformic  solu- 
tions are  drawn  oif  into  a  cylinder  provided  with  a  good  cork,  and 
when  ammonia  has  been  employed  as  the  precipitant,  washed  with 
distilled  water  until  the  washings  cease  to  give  a  pink  tint  with 
pheuol-phthalein.  A  drop  of  toVo  iodeosine  solution  is  then  added, 
and  the  whole  well  shaken  until  the  chloroform  is  distinctly  tinted, 

is  then  carefully  run  in  from  a  burette  graduated  to  tenths  of 

20 

a  c.c,  the  mixture  being  well  shaken  after  each  addition  of  the 
acid  until  the  colour  is  discharged  from  the  chloroform.  The 
reading  is  now  taken,  and  the  amount  of  alkaloid  calculated  from 
the  proper  equivalent.  This  process  is  not  applicable  to  tincture  of 
lobelia,  the  alkaloid  from  which  must  be  obtained  in  ethereal  or 
chloroformic  solution  by  the  process  published  in  the  Chemist  and 
Druggist,  vol.  xlii..  p.  464.  It  is  only  necessary  to  say,  in  con- 
clusion, that  while  we  admit  that  the  ai)plication  of  volumetric 
methods  of  determination  to  the  alkaloids  obtained  from  tinctures 
is  sometimes  us«ful  as  affording  a  check  upon  the  results  obtained 
by  gravimetric  methods,  we  still  maintain  that  the  lesults  yielded 
by  the  latter  are,  if  anything,  the  more  reliable  of  the  two.  And 
while  the  former  may  be  more  in  favour  with  scientific  chemists 
and  thoroughly  competent  analysts,  tlie  latter  are  the  processes  for 
the  practical  pharmacist. 


The  Presiden'T  said  these  pajiers  wore  ver}' valuable,  but  wouM 
have  been  much  more  so  if  the  authors  had  prepared  large  dia- 
grams containing  the  tables  referred  to. 
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Mr.  Wright  said  he  took  the  trouble  to  do  this  last  j'ear,  and 
was  rather  surprised  to  find  that  no  one  attempted  to  make  any 
use  of  the  diagrams,  which  he  had  spent  many  hours  in  preparing. 

]\Ir.  Umxey  said  there  were  three  things  quite  clear :  first,  that 
this  paper  could  not  be  disctissed,  because  it  covered  such  a  vast 
field  that  it  was  impossible  to  take  it  in  on  merely  hearing  it,  and 
though  he  sympathised  with  Mr.  Wright,  he  must  say  that  the 
tables  would  ha%'e  been  of  some  service  in  following  the  paper. 
In  the  next  place,  pharmacists  throughout  the  world  were  very 
much  indebted  to  the  authors  for  having  cleared  up  matters  which 
had  been  in  doubt  for  j^ears.  They  had  been  using  tinctures  of 
belladonna,  henbane,  colchicum,  cinchona,  etc.,  without  being  at  all 
sure  whether  they  were  at  all  uniform  in  strength,  or  whether 
their  potency  could  be  at  all  accurately  determined,  but  they  had 
now,  as  the  result  of  an  immense  amount  of  experiment,  some 
definite  information  on  these  matters.  Thirdl}',  they  had  a  definite 
opinion  that  at  least  ten  or  a  dozen  of  these  tinctures  could  be 
standardised,  and  he  hoped  when  the  new  pharmacopoeia  came  out, 
the  leading  tinctures  which  physicians  were  accustomed  to  pre- 
scribe would  be  put  in  a  standardised  form,  so  as  to  be  at  any  rate 
a  little  in  advance  of  the  pharmacy  of  the  last  half-century. 

Mr.  Martindale  also  spoke  of  the  great  importance  and 
interest  of  these  papers,  especiallj^  as  regarded  the  keeping  pro- 
perties of  tinctures.  As  far  as  he  gathered  there  Avere  two  which 
did  lose  a  notable  amount  of  their  properties  on  keeping,  one  of 
v/hich  he  thought  was  conium. 

Mr.  Wright  said  conium  was  fairl}'  stable,  the  two  he  special!}' 
mentioned  were  cinchona  and  veratrum. 

Mr.  Martixdale  said  he  Avas  going  to  suggest  that  in  those 
cases  an  acetic  tincture  might  be  made.  In  the  case  of  conium, 
if  that  were  found  to  change,  the  alkaloid  might  be  fixed  by 
acetic  acid,  but  that  might  not  apply  to  cinchona.  He  agreed  that 
in  many  cases  the  gravimetric  method  of  analysis  was  superior 
to  the  volumetric  for  this  reason,  that,  as  Mr.  Umney  once  said, 
he  believed  in  what  he  could  see  and  weigh,  and,  he  would  add, 
in  what  could  be  cr3''stallised  ;  or  if  the  percentage  cotild  not  bo 
given  in  crystallisable  salts  or  alkaloids — as  in  the  case  of 
jaborandi,  which  contained  a  liquid  alkaloid,  likely  to  be  con- 
taminated by  the  so-called  principle  jaborine,  which  might  itself 
be  a  derivative  from  the  decomposition  of  pilocarpine — yet  at  all 
events  the  crystallisable  salt,  the  nitrate,  was  insoluble  in  alcohol, 
and  a  process  might  be  devised  for  getting  that  crystallisable 

A    A 
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body  in  a  definite  condition  and  weighing  it,  if  tlie  percentage  of 
liquid  alkaloid  were  at  all  doubtful. 

Mr.  Groves  said  he  would  like  to  know  the  exact  conditions 
under  which  the  tinctures  were  kept.  He  would  also  remark  that 
many  of  these  drugs  contained  more  than  one  alkaloid,  and  that 
these  varied  in  strength,  and  some  had  no  activity  at  all,  so  that 
the  mere  determination  of  the  total  alkaloids,  though  useful  for 
some  purposes,  did  not  indicate  the  activity  of  the  drug. 

Mr.  Parker  asked  if  any  investigation  of  vinuni  colchici  had 
been  made  by  the  authors. 

Mr.  Moss  agreed  with  the  President  as  to  the  great  desirability 
of  having  diagrams  of  the  tables  in  such  papers  ;  they  assisted 
the  mind,  and  obviated  a  great  strain  on  the  memory  in  endeavour- 
ing to  follow  the  paper.  Even  if  the  diagrams  were  not  referred 
to  last  time,  he  had  no  doubt  they  were  of  great  assistance.  Mr. 
Martindale  had  drawn  attention  to  the  great  constancy  of  these 
tinctures  after  being  kept  two  or  three  years,  which  was  very 
striking.  This,  of  course,  only  referred  to  the  total  amount  of 
alkaloids,  whether  determined  gravimetrically  or  volumetricall}', 
and  did  not  touch  the  point  raised  by  Mr.  Groves  as  to  their 
activity.  Another  point  to  which  his  attention  was  directed  was 
the  diiferent  results  obtained  with  regard  to  tincture  of  colchicum 
by  the  two  methods.  In  the  first  paper  he  thought  the  initial 
strength  of  the  tincture  of  colchicum.  No.  1,  was  about  twice  that 
of  No.  2  ;  and  although  the  two  tinctures  remained  constant,  he 
thought  the  difference  between  the  two  strengths  suggested  a 
difference  in  the  character  of  the  drug  from  which  the}'  were 
prepared  ;  probably  they  were  from  different  samples,  or  from 
different  sources.  He  wished  to  add  his  testimony  to  the  infinite 
pains  the  authors  must  have  taken  over  a  long  period  to  produce 
these  results. 

Mr.  Alcock  asked  if  the  tinctures  on  re-examination  were 
found  pure  and  bright.  The}-  all  knew  that  there  was  often  a 
deposit  in  a  tincture  some  time  after  it  was  prepared,  and  the 
(question  of  what  was  contained  in  that  deposit  might  be  cleared 
up  if  it  were  found  that  the  alkaloidal  tinctures  remained  bright, 
or  if  a  loss  of  alkaloid  accompanied  the  appearance  of  sediment. 

Mr.  Sv.mes  thought,  on  the  whole,  the  results  adduced  seemed 
to  sliow  that  the  volumetric  method  was  reliable,  and  might  even 
bo  of  value  in  checking  the  gravimetric  method. 

Mr.  Ij.OYn  Williams  said  in  many  cases  one  could  not  deter- 
mine a   tincture  by  the   volumetric  method,    because   the  actual 
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composition  of  the  salts  was  unknown,  and  the  probable  com- 
position varied  so  much  that  there  was  no  absolute  certainty  about 
the  method,  and  he  preferred  the  gravimetric.  In  that  there  was 
something  which  could  be  seen,  and  was  in  a  state  of  tolerable 
purity.  In  neither  case  could  you  determine  the  absolute  quantity 
of  material  present,  but  you  could  certainh'  get  results  which,  if 
the  investigator  used  the  same  methods,  were  comparable  amongst 
themselves.  In  making  volumetric  determinations  of  tinctiires, 
he  had  found  that  extreme  difficulty  arose  in  dealing  with  different 
samples  unless  he  always  standardised  against  a  practically  pure 
salt  of  known  composition,  and  always  kept  to  it  as  the  standard 
of  comparison. 

Mr.  CoNROY  said  he  had  a  great  admiration  for  the  immense 
amount  of  work  which  the  authors  must  have  gone  through,  and 
he  was  very  pleased  to  hear  that  after  going  through  this  stupen- 
dous labour  they  found,  on  re-examination  of  the  tinctures,  that 
they  practically  retained  their  full  strength.  He  would  suggest 
that  if  on  a  future  occasion  the  tests  Avei"e  repeated,  it  would  be 
well  to  test  the  deposits  also  in  the  case  of  cinchona  and  veratrum. 
They  might  then  be  able  to  say  definitely  whether  the  deficiency 
was  due  to  decomposition  or  dissipation. 

Mr.  Gerrard  was  very  pleased  to  find  that  the  tinctures  main- 
tained their  character  so  well,  as  it  would  tend  to  give  the 
medical  profession  confidence  in  prescribing  them.  In  many  cases 
they  possessed  advantages  over  the  pure  alkaloidal  preparations,  in 
that  they  contained  the  constituents  of  the  drug  in  the  natural 
state  of  combination.  With  regard  to  the  comparative  merits  of 
the  gravimetric  and  volumetric  methods,  he  was  rather  in  favour 
of  the  latter,  for  this  reason: — In  working,  as  the  authors  had 
done,  on  a  small  quantity  of  material,  taking  25  or  50  c.c.  of 
tincture  and  evaporating  to  an  extract,  it  required  very  carefid 
work  indeed  to  deal  accurately  with  such  a  small  quantity.  Ho 
knew,  from  some  amount  of  experience,  what  difficulties  occurred 
in  getting  the  pure  residue  to  titrate  from,  and  unless  they 
titrated  the  residue  side  by  side  with  the  pure  base,  as  sug- 
gested by  Mr.  Williams,  he  felt  sure  they  would  include  in  the 
residue  some  foreign  bodies.  It  was  not  easy  to  get  an  absolutely 
pure  residue  from  such  small  quantities,  and  if  it  contained  o 
little  resinous  or  changed  matter  of  some  description,  and  3-ou 
dissolved  it  in  a  solvent,  treated  it  with  an  acid,  and  neutralised  it, 
what  you  neutralised  was  only  the  alkali,  and  what  you  weighed 
might  be  something   other  than  the  base.     He   would   ask    the 
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authors  -wliether  they  weigliecl  or  measured  the  tincture  previously 
to  the  examination,  because  the  difference  in  the  two  processes 
might  account  for  slight  differences  in  the  results.  They  had 
spoken  of  the  different  figures  obtained  in  the  case  of  gelsemiue 
to  those  obtained  by  himself,  but  he  thought  that  might  be  fairly 
accounted  for  by  the  fact  that  they  were  working  with  small 
quantities,  whilst  he  worked  with  as  much  as  ^j  cwt.  of  material, 
and  even  then  he  found  it  e.xceedingly  difficult  to  obtain  the 
alkaloid  in  a  pure  white  condition.  He  could  easily  imagine  that 
Avith  the  small  quantities  they  used  there  would  be  a  difference 
in  the  figures. 

The  President  said  he  should  like  to  emphasise  what  had  been 
said  as  to  the  gratitude  they  all  owed  to  Messrs.  Farr  and  Wright 
for  their  work,  especially  as  it  was  work  which  did  not  appeal 
to  everybody,  for  it  required  great  patience  and  determination  to 
go  on  making  experiment  after  experiment  without  obtaining  any 
brilliant  results.  The  first  paper  on  the  stabilitj-  of  alkaloidal 
tinctures  was  very  valuable  ;  but  with  regard  to  the  second  one, 
he  did  not  think  the  results  of  the  experiments  altogether  war- 
ranted the  strong  condemnation  of  the  volumetric  method  of 
determination  for  cinchona.  In  the  first  case  the  alkaloid  by  the 
gravimetric  method  gave  '074,  and  by  the  other  method  "144  and 
•145  ;  in  the  second  experiment  the  weight  by  the  gravimetric 
method  was  "087,  and  by  the  same  reagents  '087  and  "086,  so  that 
it  looked  as  if  there  were  something  Avrong  somewhere.  In  the 
first  experiment  the  result  by  the  volumetric  method  was  nearly 
double,  and  in  the  other  they  were  nearly  identical.  That  could 
hardly  be  taken  as  a  conclusive  experiment.  He  agreed  with  Mr. 
Groves  that  it  was  not  eas}'  to  fix  the  clinical  value  of  a  tincture 
by  the  amount  of  one  alkaloid  present.  He  was  not  quite  sure 
that  they  could  be  perfectly  certain  of  having  that  alkaloid  in  a 
pure  form,  or  that?  they  always  knew  which  was  the  important 
one.  In  the  case  of  the  aconitine  products  there  was  a  difficulty 
in  knowing  exactly  what  you  had,  and  in  the  case  of  gelsemine 
the  authors  themselves  said  there  was  a  considerable  difficult}^  in 
this  matter.  But  this  did  not  detract  from  the  value  of  the 
investigation  as  far  as  it  went. 

I\Ir.  Wright,  in  reply,  said  he  quite  agreed  that  it  was  impos- 
sible to  ascertain  the  exact  clinical  value  of  a  tincture  by  de- 
termining the  alkaloids  it  contained  ;  all  they  contended  for  was 
that  if  you  knew  the  exact  amount  of  alkaloid  it  would  yield,  and 
fixed  a  minimum  standard  of  alkaloid  for  it,  there  was  a  far  better 
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guarantee  for  the  clinical  value  than  under  the  haphazard  method 
of  making  tinctures  which  had  been  followed  up  to  the  present 
time.  With  regard  to  the  comparative  value  of  gravimetric  and 
volumetric  processes  for  the  determination  of  alkaloids  and 
alkaloidal  residues,  he  was  inclined  to  agree  with  Mr.  Gerrard, 
especially  in  the  case  of  gelsemine.  In  the  case  of  several  tinc- 
tures they  employed  the  same  method,  and  got  some  very  peculiar 
results,  first  of  all  an  alkaloid  which  had  exactly  the  saturate 
base  of  Mr.  Gerrard's  gelsemine,  and  on  adding  chloroform  after 
exhausting  the  tincture  with  ether  they  got  a  further  quantity 
which  had  a  saturating  power  considerably  in  excess  of  that  ob- 
tained by  using  ether.  That  went  to  prove  that  there  were  two 
separate  alkaloids  in  gelsemium,  one  having  the  molecular  form 
stated  by  Gerrard,  and  another  having  a  lower  molecular  weight. 
This  was  a  subject  which  required  further  investigation,  and  he 
had,  in  fact,  commenced  upon  it.  Mr.  Martindale  suggested  tlie 
use  of  acetic  acid  in  making  tincture  of  conium  to  fix  the  alkaloid, 
but  in  conium  the  alkaloid  was  already  fixed.  In  fact,  in  his  own 
opinion,  this  was  one  of  the  most  stable  tinctures,  although  the 
alkaloid  was  said  to  be  volatile.  He  believed  it  existed  in  com- 
bination with  some  organic  acid.  The  tinctures  were  not  kept  iu 
any  special  way  ;  some  were  in  full  bottles,  some  partially  so, 
many  in  the  laboratory,  some  in  the  cellar — no  special  precautions 
were  taken.  With  regard  to  colchicum  wine  they  had  made  no 
special  investigation,  but  he  recently  ascertained  for  a  medical 
man  that  the  tincture  of  colchicum  was  slightly  stronger  than 
the  Vv'ine,  and  contained  rather  more  of  the  active  principle ; 
probably  the  tannin  in  the  wine  fixed  some  of  the  alkaloid.  With 
regard  to  Mr.  Moss's  remark  on  the  subject  of  the  diagrams  last 
year,  he  was  glad  to  find  that  they  produced  more  impression  on 
friends  at  a  distance  than  they  appeared  to  do  on  those  present. 
Generally  speaking,  the  tinctures  were  pure  and  bright;  in  tho 
case  of  cinchona  and  veratrum  there  was  a  deposit,  and  no  doiibt 
the  slight  loss  of  alkaloid  in  those  cases  was  due  to  the  fact  that 
some  was  carried  out  of  solution  by  the  depositing  matter.  Ho 
was  inclined  on  the  whole  to  maintain  that  the  gravimetric  pro- 
cess was  more  reliable  than  the  volumetric,  with  this  caution, 
that  there  was,  in  one  or  two  cases,  the  greatest  difliculty  in 
getting  rid  of  the  last  ti'ace  of  resinous  matter.  In  the  case  of 
gelsemium  there  was  some  colouring  matter  present  which  they 
had  to  devise  a  special  process  for  getting  rid  of  ;  it  was  certainly 
not  an   acid  resin,  and  there  were  two  other  tinctures  in  which 
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the  same  difficulty  occurred.  In  veratrum  the  resinous  matter 
clung  most  persistently  to  the  alkaloid ;  and  if  further  work 
showed  that  the  volumetric  method  was  reliable  in  this  case,  he 
should  admit  that  it  had  the  advantage.  The  same  with  regard 
to  lobelia  ;  the  alkaloid  there  was  combined  in  some  very  peculiar 
manner  with  some  other  substance,  and  it  was  very  difficult  to 
get  the  alkaloid.  The  advantage  of  the  gravimetric  method  was 
that  when  you  saw  a  substance  j'ou  knew  you  had  it,  but,  on  the 
other  hand,  when  you  weighed,  you  ■weighed  everj'thing  you  had, 
and  if  there  were  any  foreign  matter  present  that  was  included; 
They  had  condemned  the  volumetric  method  for  cinchona  because 
they  obtained  results  just  double  those  obtained  in  the  other 
way. 

A  vote  of  thanks  was  accorded  to  the  authors  for  their  papers. 


THE  QUALITIES  OF   A   TYPICAL   DENTIFRICE. 
By  Arthur  Turner,  F.C.S.,  L.D.S. 

B}^  a  tj'pical  dentifrice  we  mean  one  adapted  to  general  use,  in 
contradistinction  to  powders  having  special  properties,  prescribed 
for  use  in  special  cases. 

In  building  up  our  powder,  we  have  first  to  look  for  a  mechanical 
base  which  shall  be  capable  of  cleansing  the  surface  of  the  tooth, 
without  the  possibility  of  doing  an}"-  chemical  or  mechanical  damage 
to  its  structure. 

We  must  bear  in  mind  that  the  enamel,  though  tlie  hardest  and 
densest  tissue  in  the  body,  is  not  impregnable,  and  that  the  edge 
of  the  enamel-cap  is  bevelled  off,  so  to  speak,  becoming  thinner  as 
we  ai)]iroach  the  gum.  At  the  neck  of  the  tooth  there  is  often  no 
enamel  at  all,  and  consequently,  whatever  dentifrice  is  used  will 
here  come  into  contact  with  a  more  vulnerable  structure — the 
cementum  of  the  surface  of  the  root.  We  are  here  referring  to  a 
normal  healthy  tooth.  Let  us  take  care  that  our  mechanical  base 
is  of  such  a  nature  that  its  constant  use  can  do  no  Jiann  to  this 
more  delicate  part. 

Now,  we  contend  that  the  presence  of  pumice-stone  iu  the  base, 
even  if  used  in  small  pro])ortion  and  finely  ground,  cannot  fail  to 
do  damage  liere  as  well  as  to  the  thinner  parts  of  the  enamol-cap  ; 
tlio  liard  angles  of  its  particles  scratch  the  surface  of  the  tissues 
and  wear  them  away. 
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Charcoal,  as  a  base,  is  objectionable  on  account  of  its  colour — it 
is  liable  to  accumulate  in  the  sulcus  between  the  gum  and  the 
cementum,  forming  an  unpleasant-looking  dark  line. 

We  are  compelled,  then,  in  choosing  a  base,  to  fall  back  upon 
our  old  friends,  the  chalks  of  the  Pharmacopo-ia.  These  fulfil  as- 
accui'ately  as  possible  the  required  duty. 

We  really  clean  our  teeth,  then,  just  as  we  do  our  silver  and 
plated  goods;  we  have  not  yet  found  a  better  way.  Indeed,  to- 
test  the  quality  of  our  mechanical  base,  we  might  do  worse  than. 
to  clean  a  new  silver  spoon  with  it,  and  then  with  the  aid  of  a. 


Section  of  Crown  of  a  Sound  Canine  Tooth  and  adjacent  structures,  with  soft 
tooth-brush  apphed  :— E,  Euamel-cap  ;  C,  Cementum;  D,  Dentine;  P, 
Alveolo-Dental  Periosteum ;  A,  Alveolar  Bone ;  G,  Gum ;  V,  Specially 
vulnerable  part,  even  in  a  healthy  tooth  ;  S,  Sulcus  between  gum  and  neck 
of  tooth,  in  which  there  is  danger  of  debris  of  powder  or  food  collecting. 

lens  examine  the  surface  of  the  silver  to  see  whether  it  has  been 
cut.  If  it  has  suffered  injury,  let  us  by  all  means  try  to  find  a 
softer  base. 

To  follow  out  the  plate-cleaning  idea,  one  might,  after  cleaning 
the  fronts  of  the  incisoi'S,  give  them  a  final  dry  polish  with  wash- 
leather. 

On  comparing  the  claims  of  the  official  chalks,  we  much  prefer 
the  creta  prseparata  to  the  creta  pi-gecipitata  ;  for  everj^  particle  of 
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the  former  has  been  suspended  in  water  by  virtue  of  its  own 
lightness,  whereas  ever}'-  crystal  of  the  creta  prtecipitata  has  been 
thrown  down  from  a  condition  of  semi-suspension  in  a  denser  fluid 
by  means  of  its  own  greater  density.  It  may  be  contended  that 
the  precipitated  form  is  not  entirely  or  exclusively  crystalline,  but 
it  Avill  be  admitted  that  it  is  composed  largely  of  crystals. 

The  mention  of  crystalline  calcic  carbonate  makes  us  think  of  it 
in  its  native  form — white  marble;  and  who  would  think  of  clean- 
ing a  delicate  structure  with  a  powder  having  ph^^sical  properties 
in  any  degree  like  those  of  marble  ? 

Having  satisfied  ourselves  by  means  of  the  official  test,  that 
our  prepared  chalk  does  not  contain  silica,  we  have  a  base  as 
nearly  perfect  as  possible. 

The  presence  of  myriads  of  germs  in  the  saliva  is  easily  proved, 
and  there  is  danger  that  lingering  traces  of  either  solid  or  liquid 
food  may  become,  even  in  the  healthy  mouth,  both  septic  in  in- 
fluence and  acid  in  reaction. 

We  do  well  to  counteract  these  tendencies  by  giving  our  base 
an  increased  antacidity,  and  also  by  making  it  antiseptic  ;  for  it  is 
obviously  necessary  for  the  wel'l-being  of  the  dental  tissues  that 
the  fluids  of  the  mouth  should  be  kept  alkaline  and  aseptic. 

A  small  proportion  of  such  an  antacid  as  bi-carbonate  of  sodium 
gives  the  necessary  extra  alkalinity.  Only  a  small  proportion  is 
required,  because  healthy  saliva  is  itself  alkaline,  and  our  mechani- 
cal base  is  already  slightly  so. 

For  the  antiseptic  j^roperty  we  plead  strongly  for  the  use  of  oil 
of  cinnamon.  It  is  free  from  the  objectionable  qualities  of  the 
harsher  antiseptics,  such  as  carbolic  acid  or  eucalyptus  oil.  Ex- 
periments prove  it  to  be  an  efficient  germ-killer.  We  do  not  think 
its  antiseptic  powers  ai-e  sufficiently  valued.  Moi*eover,  used  in 
proper  proportion,  it  is  pleasant  to  the  mouth  and  imparts  a  most 
delightful  sensation  of  cleanliness  and  sweetness. 

Should  the  ty])ical  dentifrice  contain  an  astringent?  We  think 
not.  Most  astringents  are  unpleasant,  and  consequently  should 
bo  omitted,  if  only  for  the  sakeof  the  children  who  will  bo  expected 
to  use  it. 

We  leave  the  embellishing  of  the  preparation  entirely  to  the 
skill  of  the  pharmacist.  As  to  colour,  we  see  no  objection  to 
whiteness.  If  this  bo  unpopular,  let  us  be  cai"eful  to  use  only 
liarmless  and  neutral  tinting  ingredients. 

We  welcome  the  fashion  of  putting  up  the  dentifrice  in  wide- 
mouthed    bottles  with   sj)rinklers,   and    condemn   any  method   of 
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putting  up  in  which  there  is  a  temptation  to  dip  the  wet  brush 
into  the  powder. 

We  advise  putting  the  fullest  directions  on  the  label.  These 
should  include  the  rinsing  of  the  mouth  with  water  after  using  the 
powder,  and  advice  as  to  the  use  of  a  soft  brush.  Warm  water  is 
indispensable  in  winter,  especially  for  children.  If  the  dentifrice 
be  only  used  once  a  day,  bedtime  is  better  than  morning,  but  both 
are  to  be  preferred. 


Mr.  Groves  (who  had  taken  the  chair  during  the  temporary 
absence  of  the  President)  said  the  paper  was  a  very  useful  one,  but 
did  not  call  for  much  comment  or  criticism.  He  did  not  agree 
with  the  statement  that  astringents  should  be  avoided  because 
they  were  unpleasant ;  bethought  the  real  question  was  the  utility 
of  the  dentifrice,  and  in  some  cases  the  addition  of  an  astringent 
would  be  decidedly  advantageous. 

Mr.  Moss  asked  if  silica  would  bs  considered  objectionable,  pro- 
vided it  were  in  the  form,  as  in  some  of  the  infusorial  earths,  of 
very  fine  powder. 

Mr.  Umney  said  he  did  not  know  anything  about  tooth  powder, 
but  he  denied  the  statement  that  precipitated  chalk  was  thrown 
down  from  a  condition  of  semi-suspension.  When  properly  pre- 
pared it  was  made  from  two  solutions — chloride  of  calcium  and 
carbonate  of  sodium — and  it  was  only  a  question  of  carrying  these 
solutions  to  a  very  great  dilution  to  get  the  chalk  in  a  state  of 
almost  impalpable  powder.  There  were  all  kinds  of  products 
passing  under  the  name  of  precipitated  chalk,  which  differed 
as  much  from  one  another  as  shoddy  from  broadcloth. 

Mr.  Martindale  suggested  that  unless  a  tooth  powder  had 
something  in  it  to  take  a  grip  of  the  teeth  it  would  not  always 
answer  its  purpose.  Cinnamon  had  been  mentioned  as  a  flavouring 
ingredient ;  but  he  thought  many  essential  oils,  when  combined 
with  other  matters,  such  as  carbonate  of  soda,  would  .soon  lose 
their  flavour. 

Mr.  Turner,  in  I'eply,  said  he  only  objected  to  the  inclusion  of 
an  astringent  as  a  normal  ingredient.  There  were  many  cases 
where  it  was  required,  and  then  it  should  be  supplied.  If  silica 
could  be  found  in  such  a  fine  state  that  it  would  not  scratch,  he 
saw  no  objection  to  its  use.  By  a  condition  of  semi-suspension  he 
meant  that  at  the  moment  of  precipitation  chalk  was  formed  ;  it 
was  suspended  just  for  the  moment,  but  began  to  fall  immediatel}', 
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in  contradistinction  to  prepai-ed  chalk,  which  was  suspended  long 
enough  to  be  carried  away  by  the  water.  A  great  deal  of  harm 
was  done  by  "gripping"  tooth  powders,  especially  those  contain- 
ing pumice-stone.  Of  course,  if  oil  of  cinnamon  were  used,  the 
powders  should  be  moderateh'  freshly  prepared. 

Mr.  Turner  was  thanked  for  his  paper. 

The  Conference  then  adiourned  for  lunch. 


EXTRACT  OF  NUX  VOMICA. 
By  E.  W.  Lucas,  F.C.S. 

Expressions  of  opinion  have  been  invited  as  to  whether  it  would 
be  desirable  to  replace  the  present  extract  of  nux  vomica  by  an 
equivalent  of  powdered  extract  in  the  next  edition  of  the  Pharma- 
copoeia. The  idea  is  not  a  new  one,  having  been  advocated  bj' 
Duncan  as  long  ago  as  1889.  The  loss  of  moisture  on  keeping 
and  the  consequent  increase  in  alkaloidal  strength  have  been  a 
frequent  theme  of  discussion,  and  in  1891  Conroy  proposed  the 
incorporation  of  syrupy  glucose  as  a  means  of  preventing  loss, 
Umney  and  Moss  were  rather  in  favour  of  stiffening  the  present 
extract  by  the  addition  of  inert  extractive  matter  to  be  obtained 
by  a  repercolatiou  of  the  marc  with  very  dilute  alcohol.  Now 
it  is  not  an  easy  matter,  except  by  the  aid  of  an  effective  drying 
room  or  oven,  to  obtain  extract  of  nux  vomica  so  perfectly  dry  that 
it  will  powder,  and  even  when  powdered  and  diluted  it  is  difficult 
to  i)reserve  in  this  state,  owing  to  its  very  hygroscopic  nature. 
CTlucose  recommends  itself  as  a  preservative  agent,  owing  to  its 
insusceptibility  to  variations  of  temperature  ;  but  many  people 
object  to  anything  not  contained  in  the  original  drug  being 
introduced  into  the  finished  preparation.  Besides,  it  would  not 
tend  to  stiffen,  but  rather  to  thin  an  extract  already  too  liquid. 
Mo.ss  and  Umney 's  plan  for  the  addition  of  extractive  matter  is, 
perhaps,  the  least  objectionable,  but  it  involves  increased  labour 
and  cost. 

We  owe  our  jjrosent  process  for  the  manufacture  of  a  stan- 
dardised extract  and  tincture  to  the  researches  of  Dunstan  and 
Short,  and  when  first  introduced  it  seemed  to  leave  little  to  bo 
desired.  Experience,  however,  has  shown  that  there  are  .several 
drawbacks  to  the  process  which,  in  the  opinion  of  the  author, 
might  bo  obviated.    In  the  first  place,  the  extract  is  inconveniently 
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thiu  and  soon  increases  in  strength,  owiug  to  loss  of  water ; 
secondly,  no  provision  is  made  for  the  removal  of  the  fatty  oil ; 
and  thirdly,  alcohol  is  used  in  such  large  quantities  as  to  make 
the  cost  of  production  very  great.  This  last  particularly  applies 
to  the  preparation  of  small  quantities  of  the  extract,  Avhen,  even  if 
the  spirit  is  recovered  in  the  usual  way,  the  loss  may  vary  between 
10  and  30  per  cent. 

The  author  ventures  to  suggest  the  following  as  offering  a 
method  for  the  economical  preparation  of  nux  vomica  extract, 
which,  while  being  firm  in  consistence  and  free  from  oil,  shall  be 
little  liable  to  loss  by  evaporation,  owing  to  the  presence  of 
gh'cerin  in  the  finished  product.  Briefl}^,  the  process  is  as 
follows  : — 

Take  of— 

Nux  vomici,  in  fine  j^owder  .         .  16  ounces. 

Glycerin         .        .         .         .     I  ounce  by  weight. 

Acetic  acid 2  fluid  ounces. 

Chloroform  water  ....       a  sufficieno3% 

Mix  the  acid  with  two  pints  of  the  chloroform  water,  and  macerate 
the  nux  vomica  in  the  mixture  in  a  closed  vessel  for  four  days. 
Transfer  to  a  percolator,  and  when  the  fluid  ceases  to  pass,  con- 
tinue the  percolation  with  chloroform  water  until  one  gallon 
has  been  collected.  The  percolate  is  then  evaporated  at  a  low 
temperature — the  glycerin  being  added  towards  the  end  of  the 
operation— to  4  ounces  by  weight,  and  10  grains  taken,  and  the 
alkaloids  determined  in  the  usual  waj^  From  the  data  obtained, 
the  extract  is  brought  to  the  required  standard  of  15  per  cent,  of 
the  mixed  alkaloids  of  strychnine  and  brucine. 

If  the  corresponding  dry  extract  is  required,  the  glycerin  must 
be  omitted,  and  the  evaporation  continued  as  far  as  possible  on  a 
water-bath,  and  the  extract  finally  freed  from  water  in  a  hot  oven 
or  drying  chamber,  the  product  being  afterwards  rapidly  pow- 
dered and  mixed  with  sufficient  inert  vegetable  powder — such  as 
althaea  or  liquorice — to  bring  the  final  strength  up  to  15  per  cent. 
The  powder  must  then  be  stored  in  small  vials,  which  should  be 
hermetically  sealed. 


The  President  having  remarked  that  the  question  of  nux  vomica 
was  a  perennial  one, 

Mr.  Naylor  said  the  tendency  appeared  to  be  towards  the 
standardisation  of  preparations.     He  did  not  see  any  particular 
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advantage  in  the  method  now  suggested,  though  he  could  not  speak 
positively,  not  having  tried  it.  He  had  been  accustomed  to  use  a 
si)irituous  preparation  of  the  extract,  to  dry  it  carefully,  and  then 
to  make  up  the  preparation  with  sugar  of  milk,  and  he  found  no 
difficulty  in  obtaining  it  in  a  condition  of  powder.  He  was  dis- 
posed to  think  that  a  spirituous  preparation  made  in  the  ordinary 
way  would  contain  more  extractive  than  when  dilute  acetic  acid 
was  used  as  the  solvent.  The  aim  was  a  galenical  preparation,  not 
merely  to  get  out  an  alkaloid  in  its  crude  condition,  and  he  saw 
no  reason  for  adopting  this  method  unless  it  possessed  very 
decided  advantages.  He  was  distinctly  in  favour  of  a  powdered 
extract,  because  they  knew  from  experience  that  a  fluid  extract 
which  might  be  standardised  to-day  might  not  be  of  the  same 
strength  in  a  week's  time. 

Mr.  Moss  concurred  in  the  view  that  the  present  extract  was 
much  too  thin  for  convenient  use,  but  it  would  meet  requirements 
if  it  were  standardised  to  20  per  cent,  instead  of  15.  As  to  })0W- 
dering  it,  it  was  necessary  in  order  to  preserve  the  degree  of  stan- 
dardisation to  add  some  innocent  material  after  drying,  and  ha 
thought  sugar  of  milk  would  answer  every  purpose. 

Mr.  Lloyd  Willlvms  asked  if  any  comparative  experiments  had 
been  tried,  making  a  spirituous  extract  and  an  acetic  acid  one  side 
by  side,  and  comparing  the  results. 

Mr.  Cross  asked  what  was  tlie  advantage  of  using  chloroform 
Avater  over  the  ordinary  distilled  water. 

Mr.  Burnett  asked  if  Mr.  Lucas  had  made  any  tincture  from 
the  extract  prepared  as  he  proposed;  and  was  it  as  soluble  in 
spirit  as  the  ordinary  one.  He  thought  the  proceedings  of  the 
last  Conference  liad  vindicated  the  use  of  chloi'oibrm  water. 

Mr.  Ransom  said  that  various  specimens  of  nux  vomica  differed 
very  much  in  alkaloidal  value  ;  and  whilst  one  might  yield  by  this 
method  a  good  exlract,  others  might  give  one  too  hard  or  too  soft. 
His  usual  i)lan  was  to  obtain  a  suitable  extract  by  mixing  dif- 
ferent samples  ;  some  which  would  yield  a  15  per  cent,  extract 
were  not  much  too  thin,  whilst  others  yielding  20  per  cent,  were 
equal  or  superior,  tie  would  also  suggest  if  a  powdered  extract 
were  desired  that  some  of  the  sugar  of  milk,  or  whatever 
diluent  were  used,  should  be  ailded  dui-ing  the  process  of  drying, 
Ijccause  the  extract  was  so  very  hygroscopic  that  a  good  deal 
of  moisture  would  be  absorbed  almost  before  it  was  powdered; 
but  that  would  bo  to  some  extent  avoided  by  adding  the  diluent 
before. 
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The  President  said  the  paper  was  a  very  interesting  one,  and 
they  were  much  obliged  to  Mr.  Lucas  for  it.  He  was  quite  right 
iu  saying  that  Messrs.  Danstan  and  Short  devised  the  process  for  a 
standardised  preparation,  over  which  there  was  a  good  deal  of  cack- 
ling, as  if  pharmacy  had  solved  the  problem.  Ver}''  soon  after  the 
Pharmacopoeia  was  published,  at  the  Birmingham  meeting  he  read 
a  paper  on  the  subject,  in  which  he  gave  an  analysis  of  a  number 
of  specimens  and  the  amount  of  moistiu-e  in  them,  collected  from 
various  sources,  and  showed  how  unstable  this  standardised  pre- 
paration really  was.  Sometimes  you  obtained  one  in  the  ordinary 
course  of  commerce  comparatively  dry  and  relatively  hard,  but  he 
showed  then  that  the  amount  of  moisture  varied  from  13  to  10  per 
cent.  The  ordinary  extract,  if  exposed  in  a  moist  shop,  rapid!}'- 
took  up  moisture,  and  the  standard  was  altered.  Another  weak 
point  was  that  the  standardisation  depended  on  the  total  alkaloid, 
and  the  relative  proportion  of  brncine  and  strychnine  was  scarcely 
alike  in  any  two.  In  making  the  tincture  again  from  the  extract, 
his  experience  was  that  you  could  never  re-dissolve  an  extract  in 
alcohol  and  make  a  tincture  which  would  act  as  well  as  one  made 
from  the  crude  drug  itself.  The  old-fashioned  method  of  perco- 
lating the  nux  vomica  with  spirit  to  the  strength  of  the  tinc- 
ture was,  in  his  experience,  far  superior  to  re-dissolving  the 
extract.  Mr.  Lucas  had  made  use  of  a  solvent — acetic  acid — which 
he  ventured  to  think  would  play  a  vei'y  important  part  in  future 
for  alkaloids,  and  there  was  no  doubt  it  was  the  best  preservative. 
He  did  not  think  it  desirable  to  introduce  glycerin  into  extracts  to 
be  used  for  making  pills.  Tf  a  chemist  dispensed  them  in  that  way, 
he  might  very  likely  see  them  back  again  if  it  was  in  the  climate 
of  Cornwall,  though  they  might  do  very  well  in  the  Indian  Ocean. 
With  regard  to  powdered  extract,  he  might  remind  them  that  in 
the  last  edition  of  the  United  States  Pharmacopoeia  there  was  a 
series  of  preparations  called  "  Abstracts,"  which  were  made  from 
these  standardised  extracts  by  the  addition  of  sugar  of  milk,  but 
after  ten  j^ears'  experience  they  had  been  dropped.  He  hoped  Mr. 
Lucas  would  follow  up  the  subject,  for  he  should  like  to  see  a 
perfect  process,  from  the  pharmaceutical  point  of  view,  devised 
before  the  next  issue  of  the  Phai'macopceia. 

Mr.  Lucas,  in  reply,  said  one  great  advantage  of  using  acetic 
acid  for  extracting  was  that  it  was  so  much  cheaper  than  alcohol, 
of  which  a  great  deal  was  always  lost  if  you  had  to  use  a  large 
quantity  to  exhaust  the  drug  ;  operating  on  small  quantities  from 
5  to  20  per  cent,  was  lost,  and  probably  even  manufacturers  lost  a 
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good  deal.  Methylated  spirit  of  the  old  kind  might  be  u.sed  iu 
making  these  extracts,  because  it  was  all  driven  off  again;  but  if 
you  were  not  operating  on  a  large  scale,  ir  was  hardly  worth  while, 
and  the  new-fashioned  methylated  spirit,  of  course,  could  not  be 
used.  By  using  water,  a  great  deal  more  extractive  was  obtained  ; 
with  a  strong  spirit  the  amount  in  the  case  of  nux  vomica  was 
very  small.  Again,  the  water  did  not  extx-actany  of  the  oil,  Avhile 
by  the  Pharmacopceia  process  nearly  all  the  oil  was  extracted, 
which  made  a  very  disagreeable  extract  when  used  for  pills.  He 
had  operated  on  three  different  kinds  of  nux  vomica,  and  found 
that  one  yielded  a  great  deal  of  extractive  matter,  and  one  only  a 
little.  Most  people  who  made  it  on  a  large  scale  had  a  difficulty  in 
getting  it  solid ;  15  per  cent,  was  much  too  thin.  Chloroform 
water  was  used  in  order  to  make  it  keep.  In  hot  weather,  if  you 
percolated  with  very  dilute  acetic  acid,  it  went  bad  ;  but  a  little 
methylated  chloroform  preserved  it.  With  regard  to  the  powdered 
extract,  he  did  not  quite  believe  in  it.  As  the  President  had  said, 
the  Abstracts  had  been  rejected  in  the  United  States ;  but  if  j'ou 
required  to  dry  the  extract,  he  thought  powdered  althsea  would  be 
a  better  diluent  than  sugar  of  milk, 

Mr.  Lucas  was  thanked  for  his  contribution. 


The  next  paper  read  was  a — 

NOTE  ON  STRYCHNOS  IGNATIA, 

By  F.  Raxsom,  F,C.S. 

The  seeds  of  Strychnos  iguafia,  Lindley,  have  long  been  known 
to  contain  the  alkaloids  which  exist  in  nux  vomica,  Pelletier  and 
Caventon,  in  1819,  having  shown  that  strychnine  and  bruciue 
were  present.  The  drug  has  since  been  examined  by  various 
chemists,  the  result  of  whose  investigations  lias  generally  indi- 
cated that  strychnine  is  present  to  a  much  larger  extent  than  in 
nux  vomica.  In  *  Pharmacographia '  it  is  stated  that  strychnine 
exists  to  the  extent  of  about  lo  and  bruciue  to  -5  per  cent.  This 
statement  appcare<l  to  receive  confirmation  from  Harrington  in  IShifi 
(Amcr.  Jont-n.  I'liarm.^  1880,  p.  14),  who  examined  three  samples 
of  the  seed,  finding  on  an  average  TlOG  per  cent,  of  strychnine  and 
•41H  of  brucine.  In  each  case  the  stryclinine  was  largely  in 
excess,  but  as  the  method  employed  to  sei»arato  the  alkaloids  in 
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two  of  the  instances  consisted  in  washing  the  strycliiiine  free  from 
brucine  with  diluted  alcohol,  the  accuracy  of  the  results  may  be 
questioned.  In  the  following  3'ear,  Coblentz  (Proc.  Auicr.  Phavm. 
Soc,  188U)  examined  five  samples  of  the  U.S. P.  abstract,  which 
yielded  total  alkaloids  varying  from  3-88  to  4-74  per  cent.,  of 
which  2*13G  to  o'(i'2G  was  indicated  as  strychnine  by  Schweis- 
singer's  alkalimetric  method. 

In  order  to  compare  the  active  constituents  of  ignatia  with 
those  of  nux  vomica,  the  following  determinations  of  the  seed  were 
conducted  by  the  methods  introduced  and  employed  by  Dunstan 
and  Short  in  their  investigations  of  nux  vomica  and  its  prepara- 
tion {FhciDn.  Jonrn.  [3],  xiii.  1053).  It  was  found  desirable  to 
use  10  gi-ammes  of  the  finely  powdered  seed,  which  was  firstly 
percolated  in  the  cold  in  the  inner  tube  of  a  Dnnstan  and  Short 
extraction  apparatus,  with  80  c.c.  of  chloroform  containing  25  per 
cent,  of  absolute  alcohol.  When  the  liquid  ceased  to  drop,  the 
tube  containing  the  marc  was  inserted  into  the  outer  tube,  to 
which  was  fitted  an  upright  condenser.  The  flask  containing  the 
percolate  was  attached,  and  by  the  heat  of  a  watei'-bath  the 
extraction  was  continued  until  the  residue  from  a  few  drops  of 
the  percolate  evaporated  to  dryness  and  dissolved  in  dilute 
hydrochloric  acid  ceased  to  give  a  precipitate  with  Mayer's  reagent. 
The  alkaloid  was  then  extracted  from  the  chloroformic  solution  b}^ 
agitation  with  dilute  sulphuric  acid  (5  per  cent.),  which  was  then 
rendered  alkaline  with  ammonia,  and  the  solution  exhausted  with 
chloroform.  The  chloroform,  on  evaporation,  left  the  alkaloids  in 
a  practically  pure  and  more  or  less  crystalline  condition. 

An  attempt  was  made  to  exhaust  the  powdered  seed  with 
ammoniated  chloroform,  but  it  was  not  found  practicable  to  extract 
the  whole  of  the  alkaloid  with  this  menstruum. 

Three  specimens  of  the  seed  were  submitted  to  analysis,  with 
the  following  results  : — 

(1)  2-22  per  cent,  strychnine  and  brucine. 

(2)  1-72       „ 

(3)  3-01       „ 

The  mixed  alkaloids  found  by  Dunstan  and  Short  in  seven 
authentic  specimens  of  nux  vomica  varied  from  274  to  3-!.>  per 
cent.,  the  average  being  329.  As  shown  above,  the  percentage  in 
but  three  specimens  of  ignatia  varied  from  1*72  to  3-01,  with  an 
average  of  2-32.     It  would  therefore  appear  that  in  the  seeds  of 
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ignatia  the  variation  of  total  alkaloids  is  greater,  and  the  average 
percentage  less  than  in  nux  vomica. 

An  analysis  was  also  made  of  an  alcoholic  extract  of  "  ignatia  " 
by  the  official  process  for  the  determination  of  extract  of  mix 
vomica.  It  was  found  to  contain  16"7  per  cent,  of  moisture  and 
i)-G  per  cent,  of  total  alkaloids.  The  lowest  found  by  Dunstan 
and  Short  in  their  analyses  of  twelve  trade  samples  of  unstan- 
dardised  extract  of  nux  vomica  was  10"32  per  cent. 

Attention  was  then  directed  to  the  separation  of  the  strychnine 
from  the  brucine  in  the  alkaloidal  residues  obtained  from 
"  ignatia."  The  ferrocyanide  method  of  Dunstan  and  Short 
{Ycar-Book  of  Pharmacy^  1883,  p,  4G'>)  was  employed,  and  the 
following  results  were  obtained  : — 


Weitrlit  mixed 
alkaloids. 

Weight  of           1          Percentage 
strychnine.          i          strychnine. 

Percentage  of 
brucine  by 
difference. 

Grnm. 
{a)     -1925 
(6)     -153 
(c)     -1905 

Gram. 

•0885 

•075 

•1045 

46 

49 
54-9 

51 
51 
45-1 

The  alkaloidal  residue  (a)  was  obtained  from  the  extract.  The 
latter  two  were  derived  directly  from  the  seed,  and  indicate  per- 
centages of '84  and  l'G5  strychnine,  and  "88  and  1"35  briicine  in 
the  crude  drug. 

The  average  proportion  of  strychnine  in  the  alkaloidal  residues 
obtained  by  Dunstan  and  Short  from  the  twelve  commercial 
samples  of  extract  of  nux  vomica  was  about  43  per  cent.,  the 
highest  being  50-1  and  the  lowest  35'8. 

It  appears,  therefore,  that  although  "ignatia"  may  contain  a 
larger  proportion  of  strychnine  compared  with  the  brucine  tlian 
nux  vomica,  the  percentage  is  more  variable,  and  the  average 
percentage  of  total  alkaloids,  so  far  as  may  be  judged  by  the 
examination  of  three  specimens,  is  considerably  loss. 

The  glucoside,  loganin,  discovered  by  Dunstan  and  Short  in  mix 
vomica  and  its  preparations  {Pharm.  Journ.  (3],  xiv.  1025), 
aj)pears  also  to  be  present  in  ignatia.  The  extract  was  boiled 
with  other  and  the  ethereal  .solution  seiiarated  and  evaporated  to 
dryness.  Tlio  residue,  when  warmed  with  concentrated  sulphuric 
acid,  gave  a  dark  purple  coloration  characteristic  of  the  glucosido. 

The  results  here  recorded  would  indicate  that  nux  vomica  is  the 
better  a<lapted  for  pharmaceutical  preparations,  and  that  "ignatia," 
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except  for  the  occasional  extraction  of  strychnine,  is  not  likely  to 
prove  of  much  value  for  medicinal  purposes,  while  the  supply  of 
nux  vomica  remains  abundant. 


Mr.  Umney  said  he  was  son-y  he  could  not  add  anything  to  the 
information  contained  in  the  paper  ;  but  "  ignatia  "  was  so  scarce 
,1  drug  that  it  was  rarely  met  with  in  commerce,  and  was  verj' 
little  used,  and  he  thought  the  superabundance  of  nux  vomica 
would  prevent  "  ignatia  "  being  used  in  medicine.  It  was  used 
on  the  Continent,  but  only  to  a  small  extent. 

Mr.  Holmes  said  he  had  had  no  experience  in  the  extraction  of 
the  alkaloid.  All  he  could  say  was  that  the  seeds  varied  very 
much,  at  least  in  size,  and  very  likely  also  in  the  amount  of 
alkaloid  they  contained,  especially  if  the  smaller  seeds  came  from 
unripe  fruit. 

The  President  said  the  Confex'ence  was  much  indebted  to  Mr. 
Ransom  for  preparing  this  paper  in  addition  to  his  other  labours 
as  hon.  sec.  He  had  so  little  experience  of  "  ignatia  "  himself  that 
he  could  say  nothing  about  it. 


The  following  paper  was  then  read :  — 

REMARKS  ON  CtNETUM. 

By  W.   Elborne,  B.A.Cantab., 

Demonstrator  on  Materia  Mcdica  and  Pharmacy,  University 
Colleye,  London. 

Gnetiim,  L.,  is  a  genus  of  Gymnosperms,  giving  its  name  to  the 
natural  order  Gnetacea? ;  the  various  species  are  trees  or  climbing 
shrubs,  natives  of  the  tropical  forests  of  Asia  and  America,  their 
stems  yielding  textile  fibres  more  tenacious  than  hemp,  while  the 
leaves  and  seeds  of  certain  species  are  said  to  be  edible  when 
boiled.  My  apology  for  drawing  your  attention  to  this  subject  is 
on  account  of  the  stems  of  Gnetuni  possessing  internally  the 
remarkable  ringed  structure  characteristic  of  the  natural  order 
Menispermacese,  and  consequently  not  unlike  "  Pareira  brava  "— 
as  a  casual  glance  at  the  stem  of  Gnetiua  scandens  will  show. 

The  structure  of  the  wood  of  Menispermacese  differs  from  that 
of  other  dicotyledons  in  that  the  vascular  bundles  of  a  young 
branch  (which  in   most   dicotyledons   unite  and  form  concentric 

n  B 
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ring's  of  wood  and  liber)  generally  remain  distinct  in  Menisper- 
macecB,  and  are  separated  by  broad  radial  masses  of  cellular  tissue, 
corresponding  to  the  medullary  rays  of  ordinary  wood.  After 
some  time  these  original  wood  fascicles  cease  growing,  and  in  the 
cortical  cellular  tissue  exterior  to  the  liber  originates  a  second 
circle  of  bundles,  similar  to  the  iirst  formed,  excepting  in  the 
absence  of  spiral  vessels.  After  these  bundles  have  attained  full 
development,  they  in  turn  cease  to  grow,  and  a  third  circle  forms 
in  the  cellular  tissue  of  the  bark,  and  so  on. 

De  Bary  *  alludes  to  this  anomalous  mode  of  thickening  of  stems 
and  roots  in  dicotyledons  and  gymnosperins  as  follows: — "As  is 
the  case  Avith  almost  all  anatomical  peculiarities,  the  anomalies 
of  secondary  thickening  also  are  in  ])art  evident  phenomena 
of  adaptation,  and  ma}'  in  part  even  be  explained  directly  as 
the  outcome  of  mechanical  causes;  they  are  in  part  unexplained 
anatomical  characters,  which  must  be  regarded  as  inherited.  To 
the  first  category  belong  the  anomalies  of  twining  and  climbing 
liane-stems  from  the  most  different  families,  whose  non-climbing 
congeners  have  normal  growth,  as  in  the  Bignoniacea?,  Sapindaceiv, 
Leguminospe,  Malpighiacew,  and  others  to  be  named  below.  The 
lianes  from  certain  families,  especially  the  Sapindacea^,  or  at  least 
the  majority  of  them,  show  very  special  peculiarities.  On  the 
other  hand  a  remarkable  uniformity  is  often  seen  between  those 
belonging  to  the  most  different  families,  as,  e.g..  Menispermum 
and  Gnetum,  Bignonia,  and  some  Apocynaceje," 

Another  point  of  interest  in  reference  to  the  subject  which  I  do 
not  remember  having  observed  in  the  text-books  is,  that  while 
"  Abutua  "  and  "  Butua  "  are  popular  Brazilian  terms  for  Pareira 
brava  {Chondodcndron,  Ruiz  et  Pa  von)  and  Abida,  Aubl.,  likewise 
an  allied  genus  (Menispermacepe),  yet  the  genus  Abutua,  Lour.,  is 
synonymous  with  Gncfinn,  Tj. 

The  following  description  is  from  Brandis  :  f  — 

"  Gnetum  seandens,  Roxb.,  '  Fl.  Ind.,'  iii,  518,  syn.  G.  rditle, 
Blume;  vern.  Kuinbal,  fimbli,  Bombay,  is  a  stout  climbing  shrub, 
with  opix)site  coriaceous  elliptic-oblong  ])etiolate  leaves,  5  to  (I 
inches  long,  which  turn  black  on  drying;  flowers  mona^cious  in 
cylindric  verticillate,  paniculate  spikes,  with  numerous  short 
annular  sheaths,  the  flowers  mixed  with  articulate  hairs  closely 
packed  in  their  axils.     Male  flowers  monandrous,  anthers  of  two 

*  "Compaiiitivi-  Anatfuny  of  PluuH-TOgunis  and  Forns."'     Oxfonl :   I.SHI. 
•]■  "  Fon-st  Flora  of  North-west  and  Central  India."     ]1.  Brandis.     Lou- 
don: IHTfi.     Pa-'.- .-,()-2. 
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distinct  cells,  opening  b}^  a  slit  at  the  apex  at  the  end  of  a  thick 
column,  ])rotrudiug  from  a  thick  clavatc  angular  sheath,  which 
splits  in  two.  Female  flowers  consisting  of  numerous  naked  ovules 
similarly  arranged  and  mixed  witli  articulate  hairs.  Fruit  an 
oblnug  one-seeded  drupe,  1  to  1^-  inches  long,  narrowed  into  a- 
thick  short  stalk,  red  wdien  ripe.  The  seeds  are  eaten.  Common 
in  the  dense  forests  of  the  Western  Ghats  and  the  Ivonkan — 
East  Bengal,  Burma,  Indian  Archipelago,  China.  The  wood 
of  Gndum  consists  of  a  large  number  of  distinct  wedge-shaped 
ligneous  masses,  which  are  arranged  in  concentric  circles,  and 
separated  by  cellular  tissue.  It  thus  resembles  the  wood  of 
Menispermaceae.'' 

Specimens  of  stems  of  Gndum  scandcns  and  G.  urcns,  from  the 
Botanical  Museum,  Cambridge,  were  shown  at  the  meeting. 


Mr.  Holmes  said  Mr.  Elborne  had  kindly  allowed  him  to  see  these 
specimens,  and  there  was  certainly  a  similarity  between  menisper- 
maceous  stems  and  Gnetum,  which  was  very  remarkable,  and 
such  as  he  hardly  expected  to  see.  He  had  never  met  with  any  of 
these  stems  in  commerce,  but  it  was  possible  they  might  occur 
from  time  to  time,  and  be  a  cause  of  difficulty  to  the  pharmacist. 
Hardly  anything  was  known  of  the  properties  of  the  genus 
Gndum,  but  an  allied  genus,  the  Ephedra,  possessed  mydriatic 
properties.  It  was  desirable  that  the  Gndum  should  be  further 
examined  in  case  it  came  into  commerce  in  future.  He  would  ask 
Mr.  Elborne  if  he  could  point  out  any  special  means  of  distinguish- 
ing this  stem  from  pareira. 

Mr.  Moss  said  he  many  years  ago  made  an  examination  of  pareira 
root  and  stem  as  it  came  into  commerce,  and  found  about  three 
times  as  much  stem  as  root  came  to  the  London  drug  market,  and 
was  regarded  as  root.  He  made  a  microscopical  examination  of 
the  stem  and  the  root,  and  a  description  of  them  would  be  found 
in  the  P/iarm.  Journ.  [3],  vi.  7U2,  with  diagrams.  It  seemed  to 
him  that  the  stem  now  shown  was  somewhat  larger  than  the  usual 
Cliondodendron  stem,  and  also  that  the  cortical  portion  was  much 
more  largely  developed  ;  it  also  had  a  browner  tint,  though  that 
was  not  much  of  a  distinction  between  one  stem  and  another. 
The  iibro-vascular  bundles  seemed  much  more  largely  developed, 
but  he  did  not  know  whether  that  would  turn  out  so  on  closer 
examination.  He  should  like  to  know  if  Mr.  Elborne  had  made  a 
pharmaceutical  examination  of  the  root  at  all.     He  had  made  some 
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■extract  of  pareira  stem  with  a  view  of  ascertaiuing  whether  it 
was  of  equal  value  with  the  root  for  medicinal  purposes,  but  did 
not  complete  the  investigation.  He  believed  he  had  some  ot"  the 
extract  still,  and  should  be  pleased  to  hand  them  over  to  any  one 
who  cared  to  purs'ae  the  subject. 

Mr.  Reynolds  said  he  could  not  contribute  anything  to  this 
subject,  which  he  ventured  to  say  was  a  novel  one  to  every  one 
present.  He  would,  however,  mention,  for  the  benefit  of  investi- 
gators of  rare  or  unknown  vegetable  products  from  abroad,  that 
the  formation  of  the  Imperial  InstitiTte  afforded  a  valuable  means 
of  obtaining  information  with  regard  to  such  products.  He  knew 
from  experience  in  connection  with  the  Yorkshire  College  of 
Science  that  some  of  the  professors  were  now  engaged  on  pi'oducts 
derived  from  the  Institute,  and  that  Sir  F.  Abel  was  always  ready 
to  render  investigators  evei'y  assistance  in  his  power. 

Mr.  Burnett  said  it  struck  him  when  they  were  comparing 
■Gnehim  with  the  Menispermaceee  that  it  was  not  unusual  to  find 
menispermaceous  stems  very  similar  to  the  typical  structure  of 
the  stems  of  Finns,  and  he  was  not  surprised  to  find  the  general 
superficial  physical  characteristics  in  this  case  also. 

The  President  said  they  were  verj'  glad  to  have  this  contribu- 
tion to  their  proceedings  from  a  member  of  the  sister  universit}-. 
He  must  say  that  the  word  Gnctiim  did  not  convey  any  idea  to 
'him,  or  he  might  have  brought  to  the  meeting  a  collection  of 
stems  and  roots  with  which  the  late  Mr,  Deane  used  to  puzzle 
some  of  the  stitdents  at  Bloomsbury  Square,  amongst  which  were 
•Specimens  of  Chondodendron. 

Mr.  Elborne  said  he  had  not  made  any  pharmaceutical 
examination  in  this  subject,  which  he  simply  introduced  as  an 
endeavour  to  explain  the  botanical  source  of  .some  of  the  numerous 
false  pareiras.  With  regard  to  distinguishing  these  from  meni- 
spermaceous stems,  there  was  a  practical  test,  and  that  was  that 
on  the  periphery  of  each  ray  of  wcod  would  be  found  numerous 
fibres;  in  fact,  fibre  was  obtained  by  the  natives  from  various 
«tems  of  Gndwn,  which  was  said  to  be  stronger  than  hemp,  and 
the  presence  of  those  fibres  would  be  sufficient  to  indicate  tlie 
■character.  Mr.  Moss  alluded  to  the  bark  being  more  developed 
than  was  usual  in  false  pareira  stems ;  the  smaller  one,  which  came 
from  the  forests  of  the  Amazon,  had  the  cortex  largely  developed  ; 
but  the  larger  one,  wliicli  came  from  the  Elast  Indies,  liad  the  bark 
closely  adherent;  they  were  both  together  in  the  Cambridge 
Museum.     Mr.  Burnett  drew  attention   to  the  fact  tliat   certain 
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stems  possessed  pitted  cells  similar  to  those  of  the  Coniferse,  and 
he  had  pointed  out  in  the  paper  that  there  were  certain  plants 
belonging  to  the  natural  order  Malphigiaceee,  the  wood  of  which 
possessed  a  pitted  structure.  He  did  not  wish  to  magnify  the 
subject  at  all,  but  he  had  some  dozens  of  stems  possessing  a 
menispermaceous  structure,  and  he  had  been  endeavouring  to 
arrive  at  the  botanical  source  in  a  rather  unusual  way,  by 
observing  the  absorption  spectrum  given  by  the  various  tinctures, 
but  had  not  been  able  to  develop  the  results  into  a  paper  for  this 
meeting.  He  might  refer  to  Cocculus  Indicus^  which  belonged  to 
the  same  natural  order,  and  afforded  a  very  poisonous  preparation, 
and  was  not  unlikel}'-  to  be  confounded  with  some  of  the  false 
pareira  stems. 

Mr.  Alcock  remarked  that  the  stem,  which  he  had  only  seen 
since  Mr.  Elborne  began  his  I'eply,  seemed  somewhat  resinous. 
Would  not  that  afford  a  distinguishing  characteristic,  seeing  that 
the  Coniferte  to  which  Gnctuvi  was  closely  allied  were  very 
resinous,  whereas  the  Menispermacece  would  probably  not  be  so 
resinous  ? 

Mr.  Elborne  said  the  section  of  one  specimen  was  resinous,  but 
he  should  not  be  inclined  to  attach  much  importance  to  that.  He 
did  not  think  Gnetum  was  a  resin-producing  plant  at  all  in  the 
same  sense  as  the  Coniferse.  It  was  probably  an  accidental  feature- 
in  that  particular  case. 

Mr.  Elborne  was  thanked  for  his  paper. 


The  two  following  papers  were  then  i-ead  and  discussed  together, 

THE   RECOVERY    OF   RESIDUAL  TINCTURES  FROM 

MARCS. 
Bv  R.  H.  Parker,  F.C.S. 

The  best  method  for  recovering  the  residual  tincture  contained 
in  a  mai'c  will  depend  chiefly  upon  the  quantity  under  operation 
and  the  kind  of  apparatus  available.  I  propose  to  consider  the 
question  as  though  preparing  from  1  to  4  pints  of  tinctures,  etc., 
with  such  apparatus  as  may  be  found  in  any  pharmacy.  Two 
methods  are  available  for  the  purpose  in  view  : — Pressure  and 
displacement  by  water ;  distillation  being  applicable  to  larger 
operations  only. 

I.  Pressure. — This  process  is  simple  and  expeditious,  but  the  use 
of  the  ordinary  tincture-press  leaves  much  to  be  desired.  The 
best   results   are   obtained   when    the  quantity   of   marc   reaches 
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the  maximum  capacity  of  the  press.  lu  a  recent  experiment  with 
6  pints  of  tinct.  aurant.  the  tincture  when  filtered  was  only  4 
ozs.  short  of  the  full  quantity  (the  marc  on  drying  lost  5^  ozs.). 
A  similar  quantit}'-  of  tinct.  gent.  co.  gave  G  pints  of  product  less 
3|  ozs.  (the  marc  lost  on  drying  6  ozs.).  This  shows  that  the 
loss  can  easily  be  confined  to  what  actually  remains  in  the  marc. 
The  loss,  howevei',  is  much  greater  (perhaps  30  per  cent.)  in  such 
preparations  as  tinct.  zingib.  fort,  and  linim.  belladonnpe.  Even 
after  hydraulic  pressure  the  marc  still  retains  enough  spirit  to 
repay  recovery  by  distillation  when  working  on  a  large  scale. 
R.esults  almost  equal  to  hydraulic  power  may  be  obtained  with  a 
good  screw  press  if  the  cup  for  receiving  the  marc  be  comparatively 
narrow  and  the  marc  before  ])ressui-e  nearly  fills  it.  Several  sizes 
of  the  cups  should  be  fitted  to  the  same  press. 

II.  Displaccinent  hij  Water. — A  critical  examination  of  this  pro- 
cess does  not  appear  to  have  been  recorded,  although  many 
pharmacists  have  probably  made  sufficient  observations  upon  its 
practice  for  their  own  guidance  in  the  laboratory. 

The  use  of  water  for  downw\ard  displacement  of  tinctures  dates 
as  far  back  as  1816,  when  Real's  filter  press  was  introduced. 

The  results  of  a  systematic  application  of  the  method  to  the 
preparation  of  tinctures  generally  was  submitted  to  the  British 
Pharmaceutical  Conference  at  Brighton  (1872)  by  Stoddart  and 
Tucker,  in  an  elaborate  paper  detailing  the  comparative  examina- 
tion of  forty-seven  tinctures,  each  prepared  by  three  ditferent 
processes,  viz. : — (1)  maceration  only,  (2)  the  pharmacopaial  com- 
bination of  maceration  and  percolation,  and  (3")  percolation  with 
displacement  by  water.  Each  of  these  processes  yielded  a  fair 
proportion  of  the  best  results  as  regards  percentage  of  extractive, 
but  it  was  not  shown  whether  displacement  by  water  produced  a 
tincture  of  diminished  alcoholic  strength. 

The  u.se  of  watQr  for  upward  displacement  was  described  by 
Elborne  in  1880  {Pharm.  Joitrn.  [3],  vol.  x.  p.  073) ;  his  results 
were  fairly  good,  and  might  be  considerably  improved  by  a  modifi- 
cation of  his  apparatus.  In  this  instance  also  no  determination  wa.s 
made  of  the  alcoholic  strength  of  the  finished  tincture. 

III.  In  order  to  estimate  the  value  and  practicability  of  dis- 
placement by  water,  I  will  deal  particularly  with  critical  observa- 
tions on  the  phenomena  involved  in  the  practice  of  displacement 
generally,  directing  attention  chiefly  to  the  contact  surfaces  of  tlic 
two  licjuids  and  their  deportment  during  passage  through  the 
marc. 
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I  may  say  here  that  the  discussion  of  the  principles  concerned 
in  percolation  and  displacement  is  frequently  confined  to  a  con- 
sideration of  the  well-known  laws  of  hydrostatics  and  hydro- 
dynamics, as  though  the  marc  were  a  limpid  fluid ;  whereas  its 
influence  is  precisely  as  though  it  were  a  porous  solid,  and  the 
passage  of  the  liquid  through  it  must  be  considered  in  the  light  of 
movement  through  capillary  tubes,  where  hydrostatic  and  hydi'o- 
dynamic  effects  are  either  largely  discounted  or  altogether  over- 
balanced b}^  cohesive  force,  adhesive  force,  and  capillarity.  The 
effect  of  pressure,  too,  is  often  wrongly  estimated ;  as  a  matter  of 
fact,  if  the  internal  resistance  of  the  marc  be  uniform  (as  it  should 
be),  the  only  effect  of  pressure  is  to  modify  the  rapidity  of  the 
process ;  in  other  words,  with  a  given  speed  of  percolation  it 
matters  not  what  pressure  is  needed  to  produce  it,  the  essential 
condition  being  that  the  rate  of  percolation  shall  be  such  that  the 
fluid  shall  not  pass  between  the  particles  at  a  greater  speed  than  it 
can  permeate  through  their  tissues. 

Displacement  may  be  aptly  contemplated  by  imagining  two 
superposed  fluids  passing  steadily  through  a  vertical  tube,  a  con- 
siderable portion  of  which  is  filled  with  a  porous  solid  ;  evident!}^ 
admixture  of  the  fluids  will  tend  to  increase  with  the  speed  of  the 
process,  while  diffusion  and  especially  admixture  due  to  currents 
induced  b}'^  varj'ing  temperatures  will  be  less  in  the  presence  of 
the  marc  than  in  its  absence. . 

IV.  '■'■  Doicnicard"  v.  "  Upicard''  displacetnent  by  tvater. — Two 
parallel  experiments  were  conducted ;  in  each  case  2  ozs.  cort. 
cinchonse  flav.  (in  No.  40  powder)  and  10  ozs.  proof  spirit  were 
mixed  in  a  12  oz.  bottle  and  occasionally  agitated  during  three 
or  four  days,  then  poured  into  a  glass  tube  percolator  (2  feet 
long,  1  inch  wide),  having  muslin  tied  over  the  lower  end  and 
resting  in  a  funnel  and  bottle  receiver ;  as  soon  as  the  marc  filled 
the  tube,  and  without  allowing  the  liquid  to  drain  away,  the  upper 
end  was  closed  with  a  perforated  cork  carrying  a  tube  connected 
with  a  water  supply. 

In  one  experiment  the  water  was  forced  in  at  the  top,  and  the 
displaced  tincture  collected  in  fractions  at  the  bottom. 

In  the  other  experiment  the  water  was  forced  in  at  the  bottom, 
and  the  displaced  tincture  collected  in  fractions  at  the  top. 

A  comparative  examination  of  the  specific  gravities  of  the 
ractions  will  necessarily  reveal  the  slightest  admixture  of  water 
in  any  ])r)rtion  of  the  product. 

The  sketch  illustrates  the  two  experiments. 


376 


BEITISH    PHARMACEUTICAL    CONFERENCE. 


Apparatus  arranged  for 
"downward"  and 
"  upward  "  displace- 
ment respectiveh' — 
(«)  Glass  tube  filled 
with  marc  ;  (i)  Pres- 
sure water  supplj'- ; 
(r)  Bottle  to  collect 
displaced  tincture. 


ZZM7 


The  following  table  indicates  the  specific  gravities  of  the 
fiactions  collected,  '•  U '' being  the  original  percolate  before  dis- 
placement commenced. 


Downward. 


Tinct.  Cinchoncc  Flav. 


UrWAHD. 


Spec. 
Grav. 


Total  Tincture 

i)-2  ozs. 

S)).  Grav.  -9310. 

355  per  cent. 

SolitlUcsidue. 

/,  colour  of  "  5  "' 

tinted 

pale  straw 

nearly  colourless 


•9333 
•9337 
•93-28 
•9327 
•f»326 
•9333 
•95-23 
•97-2<) 
•98(H) 
•9810 
•9869 


Percolate. 


6A  OZ3. 

1    „ 
1    „ 

3  drs. 


Percolate. 

0 

6i  ozs. 

1 

1       „ 

2 

1      « 

3 

3di-s. 

4 

5 

6 

I) 

:    7 

8 

n 

9 

,10 

n 

Spec. 
Grav. 


•9323 
•9324 
•9323 
•9320 
•9319 
•933i 
•9563 
•9773 
•989() 
•9930 
•9931 


Total  Tincturrt 

9-3  ozs. 
Sp.Grav.  •9319. 
3(50  ijer  cent. 
Solid  Residue. 

i  colour  of  "  5  "■ 

tinted 

pale  straw 

nearly  colourless. 


The  two  results  are  nearly  identical.  Unaltered  tincture  con- 
tinued to  percolate  in  each  (-a.-^e  as  far  as  the  ath  fraction  ,-  the  Otli 
fraction  appearcil  strikingly  ditl'erent.  Fractions  5,  ti,  7,  and  8  of 
each  series,  showing  the  overlai)ping  of  the  fluids,  are  on  the  table. 
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It  Avill  be  at  once  observed  that  the  precision  of  displacement  is 
similar  in  both  cases. 

V.  ^^Displacement  by  Water  "  v.  "  Dlsplaconent  by  Alcohol."' — 
Strong  tincture  of  ginger  was  displaced  by  alcohol,  and  this 
in  turn  by  water.  20  ozs.  powdered  ginger  was  stirred  with 
40  ozs.  of  rectified  spirit  until  comjiletely  exhausted,  allowed  to 
percolate,  then  displaced  with  40  ozs.  of"  rectified  spirit,  which 
was  followed  by  water,  and  the  percolate  collected  in  fractions,  the 
gravities  of  which  are  tabulated. 


Tinct.  Zingib.  Fort. 


Days. 

Percolate. 

Sp.  Grav. 

1 

No.  0,  242  ozs. 

•8432 

1 

1,    8      „ 

•8427 

2 

J.,        i^            ?1 

2,    ^      „ 

•8427 

[-     A  (Tiucture)  40J  ozs. 

2 

2 

4,  u  ., 

•813,-3 
•8436 

) 

2 

.5,  li  ., 

•8427 

same  colour  as  4. 

2 

H,    U    „ 

•8413 

lighter  than  5. 

2 

7,   2'    „ 

•8395 

half  colour  of  6. 

8 

8,    6      „ 

•8386 

1  colour  of  7. 

3 

i',    7      „ 

•8347 

g  colour  of  8. 

4 

10,   6      „ 

•8341        1 

5  colour  of  9. 

5 

11,   8      „ 

•8340 

8 

12,    8      „ 

•8843 

-  B  (Alcohol)  39|  ozs. 

9 

18,   2.1    „ 

•8344 

K) 

14,    3i    „ 

•8348 

11 

1^    li    „ 

•8815 

11 

1(5.      i    „ 

•8344 

12 

17,  li  „ 

•8316 

18 

18,   I  „ 

•8864 

18 

19,      I    „ 

•8398 

16 

20,     0    „ 

The  percolates  as  far  as  No.  4  were  bulked  as  "  Tincture " 
(No.  5  might  have  been  included,  but  over  40  ozs.  had  already 
been  collected);  this  gradually  shaded  off  into  the  alcohol  without 
any  sharp  line  of  division.  The  second  series  of  percolates  (B)  Avas 
entirely  alcoholic ;  the  water  following  it  would  not  pass  through 
the  muslin.  The  entire  volume  of  spirit  used  was  recovered  with- 
out loss.  The  juncture  surface  between  tincture  and  alcohol  was 
not  visible  in  the  marc,  but  a  distinct  brown  line  encircling  the 
percolator  always  evidenced  tlie  position  and  progress  of  the  water 
through  it.  Comparing  the  mixed  tincture  percolates  (A)  with  the 
mixed  alcohol  percolates  (B),  the  former  had  about  five  times  the 
colour  and  about  twelve  times  the  pungency  of  the  latter. 
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32  ozs.  of  powdered  belladonna  root,  stirred  witli48ozs.  rectified 
spirit  until  exhausted,  allowed  to  percolate,  then  displaced  with 
another  48  ozs.  rectified  spirit,  which  in  turn  was  followed  by 
water,  and  the  percolate  collected  in  fractions  as  before. 

It  will  be  seen  from  this   table  that  a  uniform  liniment  perco- 


Days. 

Percolate. 

Sp.  Grav. 

1 

No.  0,  13 J 

ozs. 

•8522 

1 

2 

1,  20' 

^ 

•8522        1 

1 

2 

2,    7 

r) 

•8523 

-   A  (Liniment)  46i  ozs. 

3 

3,    3 

ji 

•8.522 

3 

4,    3 

•8522        ; 

3 

5,    3 

n 

•8515        1 

B  (Alcohol)  48  ozs. 

3 

(i,    3 

n 

•849f) 

3 

7,    3 

Vt 

•.H-lS(j 

5  to  8  colour  diniiuishiiig. 

4 

8,    3 

•1 

•S474 

5 

5),    3 

11 

•8455 

,  9  half  colour  of  0. 

(i 

10.  1.-, 

•8422 

10) 

y 

ii;  ii« 

?i 

•8418 

to-   alike,  lighter  than  9. 

9 

12,    3 

ji 

•8412 

13) 

10 

13,    3 

11 

•8432 

14  double  colour   of    13, 

11 

14,      i 

n 

•8^495         1 

bright. 

12 

15,      i 

)i 

•8878 

15  clovidy. 

C   Thick,     black     s.vriip 
lO-    containing  about  '25  > 

y  alcohol. 

13 

10,    2 

J, 

1-1032 

lated  as  far  as  fraction  Xo.  4,  when  it  cjradually  thinned  off  iixto 
the  alcohol  down  to  fraction  No.  !(.  Xo  water  appeared  in  the 
percolate  until  after  Xo.  15,  by  which  time  05  ozs.  had  been 
collected  out  of  00  ozs.  taken  at  commencement.  A  black  line 
round  the  marc  always  indicated  the  exact  ])osition  of  the  water, 
and  its  first  appearance  in  the  percolate  was  readily  observed  b}' 
watching  the  transpiirency  of  the  falling  drops.  The  last  drop  of 
No.  15  was  limpid  and  spirituous  ;  the  first  drop  of  No.  1(1  was 
like  black  treacle. 

VI.  Proof  Spirit  displaced  by  Water. — In  preparing  4  pints 
of  tinct.  cinchonfe  co.  the  saffron  was  used  in  its  ordinary  con- 
dition, the  orange  peel  replaced  by  an  equivalent  of  tinct.  aurant. ; 
the  bark,  serpentary,  and  cochineal  in  No.  40  jtowder;  the  whole 
of  the  menstruum  added,  and  frequently  agitated  in  a  stoppered 
bottle  for  t^ix  days  ;  transfcried  to  a  percolatoi-,  the  tincture  rc- 
percolated  until  bright,  then  followe<l  by  water  and  the  percolate 
collected  in  fractions. 
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Tincture,  78J  ozs.,  all  bright. 


cloudy,  much  lighter,  some  ppt. 
„  "     ver3'  light,  scarcely  ppt. 
clear,  ^-colour  of   tinct.  anraut., 
no  ppt. 


In  this  case  the  tincture  percolate  was  uniform  until  all  but  1{ 
oz.  (out  of  80  ozs.)  had  been  collected.  The  position  of  the  water 
was  scarcely  visible  in  the  marc,  but  its  appearance  in  the  perco- 
late was  clearly  evident  on  placing  the  fractions  side  by  side. 
The  change  in  gravity  could  easily  be  detected  by  pouring  a  small 
quantity  of  one  fraction  into  a  previous  one,  held  between  the  eye 
and  a  strong  light. 

Tinct.  Rhei  Co. 
Four  pints  of  tinct.  rhei  co.  manipulated  in  a  similar  manner 
gave  the  following  results  : — 


Days. 

Percolate. 

Sp.  Gr. 

No.         Oz8. 

1 

1 

0           61g 

•9351 

2 

1             b 

•9353 

4 

2             1 

•9303        1 

5 

3             1 

•9357 

8 

4             1 

•9364 

9 

5               § 

•9380 

^ 

10 

fi               § 

•9380 

/  Tincture,  74  ozs. 

11 

"               1 

•9376 

12 

8               i 

•9367 

13 

'J            i 

•9.175 

15 

10              i 

•937(i 

17 

11           i 

•9372 

18 

12               J 

•9373 

23 

13               i 

•9434 

13,  clear,  limpid. 

25 

14            A 

•9761 

14,  cloudy,  83'rupy. 

This  experiment  was  unsatisfactory,  the  displacement  being  so 
slow  that  the  watery  contents  of  the  percolator  required  occasional 
stirring  in  order  to  facilitate  the  process;  this  perhaps  accounts 
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somewhat  for  the  comparatively  large  deficiency  (6  ozs.   ou  80 
ozs.).     The  tincture,  however,  was  faultless. 

Tincf.  Chiratw. 

The  ingredients  for  32  ozs.  of  tinct.  chiratae  were  macerated  for 
four  days,  then  percolated  in  a  cylindrical  chimney  glass,  the 
lower  end  of  which  was  tied  over  with  muslin ;  the  fractions  of 
percolate  had  the  following  characters  : — 


DajB. 

Percolate. 

Sp.    Gr. 

No.           Oz-!. 

1 

0            21.1 

•921!) 

\ 

2 

1               4 

•!I236 

2             1 

•!)2;il 

» 

3             1 

•i)232 

Tincturp,  30  ozs. 

4             1 

•i)231 

3 

5             1.1 

•})22() 

/ 

n 

6        r 

•!).527 

slightlv  oijalcsCL'ut. 

7               A 

•977() 

8               I 

••J87() 

1  rather  darker  than  tincture,  bright, 

4 

9                .1 

•!»f)3()         ' 

slight  sediment. 

lU                .1 

•9979 

11          y. 

•9987 

12               .1 

1-0001 

same  colour  as   tincture,  still  ver\' 
)      bitter. 

o 

13             3 

l-OOOO 

The  specific  gravities  of  the  fractions  indicate  clearly  where  to 
draw  the  line  for  tincture,  but  at  a  glance  they  all  seemed  alike 
from  0  to  13;  however,  on  close  comparative  examination,  the 
o])alescent  appearance  of  No.  (!  raised  suspicion,  which  was  con- 
firmed by  the  darker  colour  of  subsequent  fractions,  while  the 
specific  gravity  bottle  finally  removed  all  doubt.  The  continued 
bitterness  in  the  marc  after  No.  13  clearly  indicates  that  the  B.P. 
formula  by  no  means  exhausts  the  herb. 

Tincf.  Opti. 
The  marc  fi-om  4  pints  tinct.  opii    after  percolation  was  dis- 
placed by  water  with  the  following  results  :  — 


No. 


0 

1 

2  ozs 

2 
3 
4 
.'j 
U 

2 

-     >t 

2     „ 

Sp.    Gr. 


•950 

•9;"/) 
•952 

•\)m 

•98H 
l^OOG 
1-008 


Tincture:  bright,  all  same  colour. 

light''r  trace  deposit. 

iiiucli  lijrliter  ;  some  deposit. 

very  much  lighter ;  lutis  deposit. 
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VII.  C/dornfoDii  displaced  by  Water. — Thirty  fluid  ounces  of 
chloroformura  belladonnse,  B.P.C.,  were  prepared,  and  the  fluid 
displaced  by  water.  The  progress  of  the  latter  in  the  marc  was 
clearly  visible,  and  the  last  percolate  of  chloroform  was  tardily 
followed  by  a  black,  syrupy  extract,  which,  of  course,  had  no 
tendency  to  mix  with  the  displaced  fluid.  The  apparatus  was 
so  arranged  that  displacement  occupied  about  twenty-four  hour?. 
The  product  was  G.V  ozs.  less  than  the  original  volume  of  chloro- 
form taken  ;  this  loss  may  partly  be  accounted  for  by  the  high 
temperature  of  the  laboratory  in  July  (75-80°  F.). 

VIII.  The  following  deductions  may  be  made  from  an  examin- 
ation of  these  results: — 

1.  That  the  precision  of  displacement  depends  not  upon  the 
relative  position  of  the  superposed  fluids,  but  upon  their  relative 
affinities  and  miscibility  at  the  surface  of  contact;  an  alcoholic 
solution  being  much  more  perfectly  displaced  by  water  than  by 
alcohol,  especiall}?-  if  each  fluid  holds  in  solution  a  substance 
insoluble  in  the  other,  as  in  alcoholic  percolates  of  ginger,  bella- 
donna, aconite,  etc. 

2.  In  the  downward  displacement  of  alcoholic  tinctures  hy 
water,  diffusion  of  the  latter  into  the  tincture  in  advance  of  the 
rate  of  percolation  takes  place  to  an  inconsiderable  extent  only. 

IX.  Conclusion. — The  preparation  of  tinctures,  liniments,  etc., 
by  percolation  and  displacement  with  water,  is  much  more 
economical  than  by  screw  pressure  of  the  marc  ;  the  process  is 
quite  reliable  if  carefully  conducted,  but  is  better  adapted  to 
stronger  spirituous  preparations  than  to  proof  spirit  compounds. 
It  is,  perhaps,  needless  to  point  out  that  the  method  is  unsuitable 
for  operation  on  a  large  scale. 

The  chief  points  to  be  observed  in  order  to  secure  good  results 
are  : — 

1.  The  materials  should  be  in  fairl}'  uniform  powder.  No.  20 
for  porous,  readily  permeable  substances  ;  No.  40  or  finer  for  drugs 
of  denser  structure. 

2.  The  ingredients  should  be  freely  macerated  in  the  whole  of 
the  menstruum  (either  stirred  in  the  percolator  or  agitated  in  a 
bottle)  until  extraction  is  complete. 

3.  Perhaps  the  most  important  point  of  all,  however,  is  that  the 
marc,  during  displacement,  shall  be  entirely  free  from  air  spaces 
and  air  channels.  To  ensure  this,  particular  attention  must  be 
paid  to  the  method  of  packing  the  marc,  and  the  precise  moment 
when  water  should  be  superposed.     The  marc  should  be  stirred  in 
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the  percolator  witli  sufficient  menstruum  to  form  a  semi-fluid 
mixture ;  when  quite  uniform  and  free  from  air-bubbles  it  should 
be  allowed  to  drain,  occasionally  jarring  the  side  of  the  perco- 
lator against  the  hand  until  it  acquires  solidity  ;  water  should  be 
immediately  floated  on  so  as  not  to  disturb  the  marc  (this  may 
conveniently  be  accomplished  by  pouring  the  water  gently  through 
a  funnel  into  the  inverted  lid  of  an  ointment  pot,  previously  laid 
on  the  surface  of  the  marc). 

4.  The  displacement  should  not  be  rapid,  and  the  percolate 
should  be  collected  in  relatively  small  fractions  when  the  total 
quantity  approaches  completion.  Cloudiness  of  the  percolate,  or 
its  altered  gravity  and  colour,  may  be  taken  to  indicate  the 
termination  of  the  process. 


THE  PHARMACOPCEIAL  INSTRUCTIONS  FOR  THE 
PREPARATION  OF  TINCTURES. 

By  R.  H.  Parker,  F.C.S. 

In  considering  the  ofiicial  directions  for  the  preparation  of 
tinctures,  the  instruction  to  "add  sufficient  spirit  to  make  a  pint'' 
does  not  appear  calculated  to  ensure  uniformity  of  product  under 
variety  of  manipulation:  thus— if  I  make  a  pint  of  tinct.  aurant., 
following  the  B.P.  instructions,  the  final  addition  of  10  or  12 
per  cent,  of  menstruum  may  be  required  to  adjust  th«  volume 
of  the  finished  product;  operating  on  G  pints,  I  can  reduce  the 
final  deficiency  nearly  to  1  per  cent. ;  while  if  I  have  to  make  10 
or  more  gallons,  the  difiicult}-  of  manipulation  may  increase  the 
loss  to  G  or  7  per  cent.  If  the  "  making  up  to  q-uantity  ''  be 
omitted,  the  product  will  be  of  the  same  strength  if  b  ozs.  or  50 
gallons  be  made  a^  a  time,  and  whether  the  marc  be  pressed  in 
a  lemon  squeezer  or  by  hydraulic  ])o\ver. 

I  wouLl  therefore  suggest  that  in  the  next  issue  of  the  Phar- 
macoi)a3ia,  all  tinctures  and  similar  preparations  of  about  1  in  S 
strength  be  ordered  to  be  prepared  by  maceration  only,  without 
final  adjustment  of  quantity;  those  of  1  in  4  or  greater  strength 

to  be  prepared  by  percolation,  so  that  N  fluid  parts  of  percolate 
represent  the  activity  of  one  part  of  drug."  The  strength  of  the 
products  would  thus  be  clearly  defined,  and  the  pharmacist  might 
be  allowed  to  select  his  own  method  of  recovering  the  residue, 
according  to  the  quantity  of  material   dealt  with.     The  "making 
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uj)  "  is  already  omitted  from  the  directions  for  preparing  tinctures 
of  nux  vomica  and  cannabis  indica. 

The  formulfe  for  tinct.  zingiberis  and  tinct.  camph.  co.  might  be 
simplified  ;  the  former  to  be  prepared  by  diluting  the  stronger 
tincture,  and  in  the  latter  replacing  opium  by  an  equivalent  of  its 
tincture. 

I  think  also  that  the  footnote  to  the  liniments  of  belladonna  and 
aconite  should  be  omitted,  as  a  needless  apology,  and  an  aspersion 
on  the  manipulative  skill  of  tlie  pharmacist,  there  being  no 
difficulty  in  preparing  those  liniments  of  1  in  I  strength  if 
required. 


Mr.  Umney  said  if  he  were  now  confronted  with  a  paper  on 
this  subject,  which  he  read  as  far  back  as  1870,  he  should  be 
obliged  to  confess  that  he  was  not  then  up  to  date,  and  that  he  had 
learned  a  good  deal  about  the  manufacture  of  tinctures  since  that 
time.  He  had  been  much  pleased  with  this  paper,  and  had  learned 
something  from  it,  as  to  how  far  one  could  go  in  the  displacement 
of  alcohol  by  water.  He  remembered  Professor  Redwood  in  yeai's 
gone  by  telling  them  that  it  was  not  possible  to  carry  out  this 
process  under  all  conditions,  and  prevent  the  water  mixing  with 
the  alcohol.  No  doubt  a  pharmacist  operating  for  himself  under 
favourable  conditions,  with  his  drugs  in  a  proper  state  of  powder 
— for  percolating  hinged  upon  that — might  succeed  in  making 
uniform  tinctures,  but  he  feared  the  process  of  displacing  alcohol 
b}^  water  was  rather  dangerous  to  the  final  pi'oduct,  unless  in  the 
hands  of  a  very  experienced  man  like  Mr.  Parker.  He  had  dis- 
carded for  many  years  both  displacement  by  water  and  h^^draulic 
pressure.  The  former,  if  carried  on  by  workmen  or  apprentices, 
would  be  sure  to  lead  to  mixing.  For  many  years  it  had  been  his 
custom  to  exhaust  every  other  week  1000  lbs.  of  cinchona  bark, 
and  the}^  could  imagine  the  rate  of  the  mixing  of  the  spirit  with 
water ;  sometimes  the  spirit  vats  only  contained  30  or  40  per  cent, 
alcohol,  when  there  should  have  been  60  or  70  per  cent.  Of  course 
economy  of  spirit  was  an  important  point  to  the  pharmacist, 
esjiecially  in  these  days  of  high  duties,  but  he  preferred  heat  to 
hydraulic  pressure  for  recovering  it.  He  was  in  the  liabit  oi 
making  tinctures  on  a  large  scale,  where  large  quantities  of  marc 
were  used,  and  he  found  the  most  economical  process  was  to 
employ  slow  percolation,  and  recover  the  alcohol  by  heat.  He 
found  it  was  not  possible  to  exhaust  1  lb.  of  drug  without  losing 
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about  \  lb.  of  alcohol  in  the  process  ;  for  instance,  in  exhausting 
100  lbs.  of  ginger,  he  lost  23  to  25  lbs.  of  spirit,  50  to  GO  per  cent, 
over-proof. 

Mr.  CoNROY  agreed  with  Mr.  Umney.  His  practical  experience 
of  displacement  was  certainly  adverse  to  it.  No  doubt  in  the 
hands  of  a  clever  expert  good  results  might  be  shown  ;  but  if  left 
in  the  hands  of  a  workman,  his  experience  was  that  you  got  a  large 
admixture  of  water  in  the  tincture.  The  pi'ocess  he  preferred  was 
hydraulic  expression,  supplemented  by  distillation.  That  was  the 
only  process  which  worked  satisfactorily  on  a  large  scale.  His 
experience,  especially  with  belladonna,  had  been  very  unsatis- 
factory. The  Pharmacopceia  process  for  making  an  alcoholic 
extract  was  to  exhaust  by  alcohol,  followed  by  water,  and  the}- 
all  knew  that  you  could  hardly  get  two  extracts  of  belladonna 
which  were  alike.  On  the  whole,  he  did  not  think  this  process 
was  practicable,  though  he  felt  indebted  to  Mr.  Parker  for  bringing 
it  forward. 

Mr.  Hardwick  thought,  notwithstanding  the  condemnation 
which  had  been  passed  on  Mr.  Parker's  method  as  suited  for 
work  on  the  large  scale,  there  must  be  something  in  it,  and  that 
it  was  worthy  of  attention  by  retailers.  Would  there  be  any 
difficulty  from  the  swelling  of  woody  tissue  on  the  addition  of 
water,  causing  a  block  in  the  filter  ? 

Mr.  Martindale  agreed  with  Mr.  Hardwick,  especially  with 
regard  to  lin.  belladonna  and  tincture  of  ginger  ;  he  found  an 
expansion  occurred  when  he  attempted  to  displace  the  spirit 
contained  in  the  marc  as  directed.  He  carried  out  the  process  to 
some  extent  by  displacing  as  far  as  he  could,  and  after  getting  the 
quantity  of  reserved  spirit  for  the  next  manufacture,  watching 
carefull}'  the  specific  gravity.  The  difficulty  was  that  an}'  mixing 
of  the  water  with  the  spirit  went  on  so  rapidly,  and  the  expansion 
of  the  woody  fibre  in  the  percolator  was  such  that  unless  you 
threw  off  the  top  layer  you  could  not  sometimes  get  the  process  to 
go  on.  "When  it  came  to  displacing  proof  tinctures,  he  thought 
it  was  better  to  follow  the  Pharmacopoeia  directions,  and  make  up 
tiie  quantity  afterwards,  than  to  adopt  Mr.  Parker's  recom- 
mendation. The  same  with  the  disi)lacement  of  proof  spirit  by 
water ;  he  thought  it  was  far  better  to  press  it  out,  or  where  you 
had  the  convenience  for  it,  to  recover  it  by  distillation ;  but  he 
found  a  simple  tincture  press  answered  his  purpose. 

Dr.  Symms  said  the  paper  was  a  very  interesting  one,  but 
scarcely    solved    the    problem    how    tinctures    could    be    made 
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economically  on  a  small  scale.  Still,  they  were  much  indebted  to- 
an}'  one  who  endeavoured  to  accomplish  that,  because  it  was  very 
desirable  that  the  pharmacist  should  make  many,  if  not  all,  his  own 
tinctures.  One  of  the  difficulties  of  displacement  by  water,  in 
addition  to  the  swelling  of  woody  fibre,  was  that  immediately 
water  came  in  contact  with  a  spirituous  solution  a  certain  amount 
of  precipitation  occurred — some  resinous  matter  was  thrown  down, 
which  more  or  less  filled  the  interstices  of  the  marc,  and  practically- 
stopped  the  percolation  until  a  certain  amount  of  it  was  removed. 
The  only  thing  he  saw  for  it  at  present  was  that  if  a  man  made 
tinctures  in  small  quantities,  he  must  use  an  extra  quantity  of 
menstruum,  and  if  large  enough  in  quantity,  recover  it  by  hydraulic 
pressure,  or  if  he  had  only  a  small  screw  press,  be  content  to  lose  a 
certain  percentage  of  the  spirituous  liquid  which  remained  in  the 
marc,  and  so  long  as  he  got  out  the  whole  of  the  medicinal 
substance  be  content,  unless  he  accumulated  enough  to  justify  him 
in  distilling  it.  He  presumed  Mr.  Uniney  and  Mr.  Conroy  put 
it  in  a  still  and  applied  steam  in  some  way,  whilst  keeping  the 
marc  well  agitated,  as  this  greatly  accelerated  the  recovery  of  the 
spirit. 

Mr.  Naylor  said  he  was  very  much  afraid  that  the  tendency 
amongst  pharmacists  was  too  much  in  the  direction  of  economj^, 
or  to  see  how  far  1  lb.  or  1  cwt.  of  a  given  drug  would  go  in 
making  a  particular  prejiaration,  and  to  be  sure  that  the  drug  was 
completely  exhausted,  rather  than  to  secure  the  quality  of  the 
product.  He  had  heard  with  some  degree  of  surprise  that  pre- 
parations were  now  being  made  on  a  large  scale,  not  in  accordance 
with  the  directions  in  the  B.P. ;  whether  those  products  would 
accord  with  those  made  strictly  officially  he  did  not  pretend 
to  say,  but  he  knew  from  merely  a  physical  examination  of  some 
of  them  that  they  were  not  of  the  standard  required.  He 
would  not  be  surprised  to  find  that  svich  prei:iarations  Avere 
deficient  in  aroma,  though  he  did  not  say  they  would  be  deficient 
therapeutically.  Whilst  a  strong  advocate  of  economical  methods, 
he  thought  they  were  bound  to  loyally  follow  the  methods  pre- 
scribed in  the  Pharmacopcuia,  unless  they  were  perfectly  satisfied 
that  the  product  they  obtained  in  another  way  tallied  precisely 
with  that  obtained  by  the  official  method. 

Mr.  Conroy  said  Mr.  Naylor  was  entirely  wrong  in  assuming 
that  the  two  manufacturers  he  had  named  did  not  follow  the 
PharmacopfjBia  process.  That  process  was  strictly  followed ;  as 
much  spirit  was  obtained  as  could   be   by  that  method,  and  the 

c  c 
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tincture  was  finished,  and  instead  of  throwing  away  the  marc,  the 
spirit  was  recovered. 

Mr.  Perry,  after  thanking  Mr.  Parker  for  his  paper,  said  it 
appeared  that  he  used  a  cylindrical  percolator,  and  he  should  like 
to  ask  if  he  found  any  more  difficulty  iu  the  use  of  a  conical 
one.  With  regard  to  the  recovery  of  spirit  from  lin.  belladonna, 
making  one  gallon  quantities  he  found  it  was  almost  impossible  to 
recover  the  spirit  with  water.  For  a  long  time  he  had  abandoned 
the  use  of  water  for  the  recovery  of  spirit  from  such  things,  and  ho 
was  hoping  when  he  saw  the  subject  put  down  that  Mr.  Parker 
was  going  to  provide  them  with  some  real  method  for  the  entire 
recovery  of  spirit.  From  his  experience  he  could  not  bear  out 
what  had  been  said. 

Mr.  Groves  agreed  with  Mr.  Parker  that  the  strength  of  the 
product  obtained  v\-ould  depend  on  the  strenuth  of  the  pressure 
applied.  He  could  not  understand  how  it  was  that  in  recovering 
spirit  by  means  of  water  a  greater  quantity  was  obtained  in  the 
case  of  proof  spirit  than  rectified  spirit.  One  would  imagine  that 
the  water  would  sink  down  and  mix  with  the  x'ectiiied  spirit  more 
easily  than  with  the  heavier  proof  spirit. 

The  President  said  he  should  like  to  oflfer  a  few  remarks  on 
this  subject  before  asking  them  to  thank  Mr.  Parker  for  his  pa])er. 
First,  because  he  was  the  pharmaceutical  son  of  the  man  who  more 
than  any  other  introduced  displacement,  viz.,  the  late  Henr}' 
Deane,  and,  secondly,  because  some  years  ago  he  had  the  mis- 
fortune to  criticise  the  Pharmacopoeia  process  for  making  tinctures 
in  terms  which  disturbed  the  mind  of  the  editor  of  tlie  Pharma- 
copceia.  He  still,  however,  adhered  to  the  fact  that  the 
Pharmacopoeia  process  was  simply  disgraceful  as  a  process  of 
-displacement.  He  was  surprised  that  Mr.  Parker  had  not 
mentioned  anything  about  osmosis.  There  was  no  doubt  about  it 
that  although  his  theor}'  was  that  it  was  a  "movement  through 
•capillary  tubes  where  the  hydrostatic  and  hydrodynamic  effects 
•carao  into  operation,"  still  you  were  dealing  with  a  dry  substance 
which  was  formerly  in  a  cellular  condition  containing  matters  iu 
solution  in  the  cells  of  the  plant.  When  you  moistened  tjiat  with 
a  in'opcr  proportion  of  the  menstruum,  tlie  cells  would  swell  out 
and  produce  inside  the  cell  a  concentrated  preparation.  When 
you  introduced  the  liquid  after  that  3'ou  had  tlie  process  of  osmosis 
going  on  between  tlie  concentrated  preparation  inside  and  the 
liquid  preparation  outside,  and  you  must  give  that  time;  it  was  a 
alow  j)roco.ss,  not  quite  the  simple  one  indicated  by  this  movement 
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througli  capillary  tubes.  He  should  be  afraid  to  trust  himself, 
even,  to  operate  with  tinctures  and  use  water  for  displacement,  for 
sooner  or  later  he  should  probably  get  into  the  hands  of  some 
active  gentleman  appointed  under  the  Food  and  Drugs  Act,  and 
be  told  that  his  tinctures  were  not  of  the  strength  required. 
There  was  a  process  which  obtained  in  old-fashioned  pharmacies, 
where  there  was  a  row  of  black  bottles  round  the  top  shelf  in 
which  the  tinctures  were  macerated,  and  when  they  wanted  a  pint 
of  tincture  the  first  pint  was  poui'ed  off,  and  at  subsequent 
intervals  the  second  and  the  third.  Any  pharmacist  who  had 
anything  to  do  with  that  process  would  know  that  as  for  securing 
a  tincture  which  was  of  uniform  strength,  the  final  pint  or  fraction 
of  a  pint  would  differ  very  considerably  from  the  first.  If  he 
rightly  understood  Mr.  Parker,  in  making  on  a  small  scale,  say 
5  drachms — though  he  should  not  recommend  any  one  to  make 
tinctures  on  the  5  drachm  scale — his  method  was  to  put  the  requisite 
quantity  of  drug  into  a  bottle,  to  add  the  menstruum  to  it,  and 
when  you  wanted  a  drachm  pour  it  off,  and  so  with  the  second 
and  third  drachm.  He  did  not  think  that  was  a  process  which 
ought  to  be  recommended  or  countenanced.  Whether  you  made 
4  drachms  or  20  gallons,  before  you  used  a  drop  of  the  tincture  it 
should  be  a  finished  preparation.  Personally  he  had  a  great 
aflfection  for  the  shape  of  percolator  introduced  by  Mr.  Deane, 
which  was  illustrated  in  an  early  number  of  the  Pliarm.  Journ. 
He  had  i-ecently  constructed  some  copper  ones,  and  if  any  one 
would  follow  the  directions  given  in  early  papers  no  tinctures 
which  could  be  made  woxild  equal  them.  You  got  practically  75 
per  cent,  of  the  soluble  matter  wholly  extracted  in  the  first  50  per 
cent,  of  the  menstruum,  and  then  when  you  dealt  with  the  final 
quantity  when  dealing  with  a  very  weak  menstruum,  it  did  not 
materially  affect  the  tincture  whether  you  got  out  one  pint  less 
from  the  menstruum  if  you  made  the  final  quantity  up  to  the  full 
amount  for  which  the  ingredients  were  used.  Altogether,  while 
these  experiments  were  intensely  interesting,  and  they  were 
deeply  indebted  to  Mr.  Parker,  he  did  not  think  older  men  with 
long  experience  would  adopt  his  suggestions.  He  hoped  there  was 
.sufficient  literature  in  existence  that  if  a  new  Pharmacopceia  were 
going  to  be  published  next  month  a  better  formula  than  was  in  the 
B.P.,  or  had  been  put  before  them  to-day,  might  be  adopted. 

Mr.  Parker,  in  reply,  said  he  would  like  to  draw  attention  to 
the  specimens  he  had  brought  with  him,  indicating  a  comparison 
between   upward  and  downward  displacement.     They  were   the 
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fifth,  sixth,  seventh  and  eighth  percolates  of  the  two  systems 
(referred  to  iu  the  tinct.  cinchon?e  flav.  table) ;  it  would  be  seen 
that  the  fifth  was  as  dark  coloured  as  the  original  tincture,  the 
sixth  was  very  much  lighter,  while  the  seventh  and  eighth  were 
nearly  colourless.  The  two  series  were  almost  identical,  proving 
that  upward  or  downward  displacement  made  no  difference  in  the 
result,  if  properly  conducted.  That  proviso  was  rather  impor- 
tant— the  "  if  "  came  in  everywhere.  Great  stress  had  been  laid 
on  the  importance  of  following  the  B.P.  instructions,  but  in  his 
opinion  it  was  not  so  much  the  blind  following  of  instructions  as 
the  intelligent  appreciation  of  the  principle  of  the  process  and  the 
determination  to  produce  the  best  result,  which  should  be  insisted 
on.  He  might  say  in  answer  to  the  President,  Mr.  Martindale 
and  ^Lr.  Naylor,  that  "  prepared  according  to  the  directions  of  the 
British  Pharmacopoeia"  (a  statement  often  seen  on  labels)  did 
not  necessarily  guarantee  the  product.  "  Prepared  by  a  careful 
pharmacist"  would  be  much  more  to  the  point.  The  ''B.P. 
instructions  "  might  be  followed  intelligently  and  carefully,  or 
otherwise,  and  the  product  would  vary  accordingly.  A  careful 
pharmacist  would  always  produce  a  superior  preparation,  although 
iu  some  cases  not  precisely  following  the  letter  of  the  "instruc- 
tions "  in  its  manufacture. 

The  crucial  point  of  Mr.  Xaylor's  criticism  rested  primarily  on 
a  misunderstanding  of  both  Mr.  Umney  and  Mr.  Conroy ;  he 
could  not  imagine  how  he  fell  into  the  error.  It  was  perfectly 
clear  to  him  that  on  the  manufacturing  scale,  which  those  gentle- 
men referred  to,  the  finished  perfect  tincture  was  first  made,  and 
the  matter  of  applying  heat  for  distillation  was  simply  for  the 
recovery  of  waste  spirit  from  the  marc. 

With  reference  to  "  displacement  by  water,"'  considerable 
suspicion  of  the  process  had  been  expressed,  and  the  possibilit}'' of 
getting  water  into  the  proiluct  had  been  alluded  to.  Before  lie 
experimentally  studied  its  practice,  he  held  those  opinions  himself, 
and  considered  that  the  idea  of  ))lacing  water  upon  a  marc  con- 
taining spirit,  with  the  object  of  forcing  the  latter  downwards, 
was  not  only  hetorodo.x  but  absurd.  In  making  such  pro])arations 
as  linim.  bclladonnio  and  tinct.  zingib.  fort,  he  had  previously 
adopted  a  modified  form  of  fractional  percolation,  viz.,  after 
jjercolating  a  quart  of  tincture  the  marc  was  washed  by 
another  quart  of  spirit  and  again  by  a  third  quart;  the 
washings  being  reserved  lor  making  the  next  lot  of  the  same 
preparation,  following  as  before  with  a  thii'd   percolation  of  fresh 
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spirit.  Speaking  of  the  loss  of  spirit  thus  involved  to  some 
pharmacists  who  had  tried  hydrostatic  displacement,  he  was 
advised  to  shelve  his  theories  and  put  the  process  to  the  test  of 
practice.  He  therefore  made  an  experiment  with  tine,  zingib. 
fort.,  and  after  percolating  the  single  quantity  of  spirit,  he  poured 
water  upon  the  marc,  and  was  somewhat  amazed  to  find  that  not 
a  drop  of  water  appeared  in  the  percolate  until  nearly  all  the 
spirit  had  passed  through  ;  that  the  progress  of  the  water  within 
the  marc  Avas  always  evidenced  by  a  brown  line  encircling  the 
percolator  which  gradually  crept  downwards ;  and  that  the  first 
approach  of  water  in  the  percolate  could  immediately  be  detected 
by  watching  one  or  two  drops  as  .they  fell  from  the  percolator,  as 
long  as  they  were  not  cloudy  they  were  entirely  spirituous.  Then 
he  tried  the  process  for  lin.  belladonnEe  and  liu.  aconiti  with 
similar  results.  He  was  satisfied  that  as  regards  these  rectified 
spirit  preparations,  a  perfect  result  could  be  obtained  without  risk 
of  hydration  and  with  scarcely  any  loss  of  spirit.  He  next 
examined  the  process  in  displacing  proof  spirit  preparations  ;  but 
although  he  found  good  results  could  be  ensured,  it  was  not  so 
applicable  in  these  cases  because  the  position  of  the  water  within 
the  marc  was  not  self-evident,  and  its  approach  in  the  percolate 
could  not  be  detected  by  observing  the  following  drops  ;  in  some 
instances  {e.g.  tinct.  chiratae)  the  approach  of  water  could  only  be 
discovered  by  carefully  noting  the  specific  gravities  of  the  fractions 
of  percolate.  There  was  not  the  slightest  danger  of  getting  water 
into  the  percolate  if  two  essential  conditions  were  observed  :  (1) 
there  must  he  no  air  sjMces  icithin  the  marc — the  contents  of  the 
percolator  should  be  stirred  in  a  semi-fluid  condition  till  all  air 
bubbles  escaped  and  the  marc  (after  subsiding)  should  be  covei'ed  bj' 
water  immediately  after  the  spirit  disappeared  from  its  surface  ; 
(2)  the  percolate  should  be  removed  from  the  receiver  at  frequent 
intervals  when  the  lino  of  demarcation  approached  the  lower  end 
of  the  percolator,  ceasing  to  collect  as  soon  as  cloudiness  or 
increased  gravity  occurred.  Non-obseiwance  of  these  two  condi- 
tions might  explain  the  variability  of  alcoholic  extract  of  bella- 
donna, etc.,  referred  to  by  Mr.  Conroy. 

Rectified  spirit  was  displaced  by  water  more  completely  than 
proof  spirit,  because  there  seemed  to  exist  between  alcohol  and 
water  a  certain  repellent  force  (easily  observed  bj'  placing  a  drop 
of  each,  side  by  side,  on  a  plate)  which  disappeared  when  the 
alcohol  was  slightly  diluted.  The  same  phenomenon  might  be  ob- 
served with  strong  sulphuric  acid,  a  drop  of  which  seemed  to  repel  a 
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drop  of  water,  while  a  drop  of  diluted  acid  coalesced  with  one  of 
water  immediately.    The  expansion  of  the  marc,  referred  to  by  Mr. 
Hardwick,  created  no  difficult}'  if  a  slightly  conical  percolator  were 
used,  the  tissues  could  then  expand  vertically  instead  of  pressing 
against  the  sides  of  the  percolator  and  causing  obstruction.      As 
to  the  best  shape  of  percolator  for  general  use,  many  large  oper- 
ators preferred  the   cylindrical ;  he  had,    however,    found  results 
recorded    b}'     one    worker    which     favoured     a     funnel     shape. 
Evidently  the  manipulation  (particularly  in  packing)  was  a  more 
important  factor  than  the  shape   of  the  percolator.     For  hydro- 
static displacement,  a  slightly  conical  form  was  best  and  of  such 
size  that    the  height    occupied   by    the    marc    was    about    three 
times  its  average  diameter.     Dr.  Symes   regretted  that  he  had 
not  solved  the  problem   of  making  tinctures  economically  on  a 
small    scale.      He     had    shown    that    40  ozs.    of   tinct.     zingib. 
fort,    or  of  linim.    belladonna?  might  be  prepared  with  about   1 
oz,  loss  only;  or  80  ozs.  tinct.  cinchona?  co.    with  only  If  ozs, 
loss.      He   did  not,   however,  recommend   the  process   for  proof 
spirit   preparations  indiscriminately ;  but  for  rectified  spirit  pre- 
parations such  as  had   been    experimentally   dealt    with   in   his 
paper,  hydrostatic  displacement  was  distinctly  successful  from  an 
economic   standpoint,   while   with   regard  to   the  quality  of  the 
products,  they  could  not  be  excelled  or  scarcely  equalled  by  the 
B,P.  process,  even  when  followed  by  a  most  skilful  operator.      He 
would  be  pleased  to  hand  specimens  to  Mr.  Naylor  if  he  would 
obtain  others  from  half   a  dozen  different   sources  and  compare 
them.     He  had  not  referred  to  osmosis  because  its  effect  would  be 
the  same  as  that  of  diffusion,  viz.  admixture  of  water  with  tinc- 
ture.     An    examination   of   the   specitic   gravities   on    the    tinct. 
zingib.  fort,  table  disclosed  the  fact  that  although   the  water  was 
in  contact   with  the  tincture  over  a  surface  corresponding  to  a 
horizontal  section  of*the  percolator,  during  sixteen  days,  the  com- 
bined effect   of  diffusion  and  osmosis  was    veiy   small:  the  per- 
colate was  of  uniform  gravity  (consequently  free  from  water)  until 
all  but  5  drachms  of  the  spirit  had  been  recovered.     With  proof 
spirit  preparations  the  effect  of  diffusion  and  osmosis  was  much 
more  considerable.     With  reference  to  the  "  pharmacopo'ial  direc- 
tions for  making  tinctures,"  ho  maintained  that  if  t went}' different 
operators  weio    directed   to    prci>are    widely  different  quantities 
of  tinct.  rhoi  by  the  following  directions — "put  the  ingredients 
with  the  whole  of  the  menstruum  into  a  stojipercd  bottle,   shake 
occasioually  for  several  days  until  extraction  is  complete,  strain, 
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press  the  marc,  mix  the  fluids  and  filter  " — the  twenty  products 
woixld  be  fairly  uniform ;  whereas,  if  they  adopted  the  B.P. 
instructions  to  fin  ally  make  up  to  a  given  qnantltxj,  these  twenty 
operators  would  proceed  to  dilute  their  products  with  different 
proportions  of  spirit.  If  the  "  making  up  "  were  omitted,  any  one 
might  prepare  4  or  5  drachms  of  a  tincture,  if  need  be,  by  simply 
agitating  the  ingredients  in  a  bottle  for  a  sufficient  period  and 
filtering  ;  the  filtrate  would  then  be  of  exactly  the  same  strengtli 
as  if  he  had  made  50  gallons  and  used  a  hydraulic  press. 

The  Presidext,  while  congratulating  Mr.  Parker  on  his  spirited 
reply,  said  he  must  be  allowed  to  say,  though  he  did  not  wish  to- 
re-open the  discussion,  that  there  were  several  fallacies  in  his  state- 
ments. 

The  author  was  thanked  for  his  communications. 


The  Conference  then  adjourned  for  the  day. 


Wednesday,  August  1st. 

The  President  took  the  chair  at  10  a.m.,  and  the  business  com- 
menced with  the  reading  of  a  paper  by  Mr.  F.  (J.  J.  Bird  on — 

LABORATORY   NOTES. 

By  p.  C.  J.  Bird. 

Potassium  Stearate  in  Turpentine  Liniments. 

The  compounds  of  stearic  acid  with  the  alkali  metals  possess  in 
a  high  degree  the  property  of  forming  gelatinous  solutions  with 
water,  the  presence  of  a  very  small  proportion  of  dissolved  stearic 
soap  being  sufficient  to  render  a  liquid  almost  solid.  It  was 
thought  that  this  might  be  turned  to  account  in  the  preparation  of 
a  liniment  containing  turpentine  and  ammonia  as  its  chief  constitu- 
ents, which,  after  repeated  trials  with  sapo  mollis,  had  proved 
unsatisfactory,  and  had  invariably  separated.  Potassium  stearate 
in  solution  was  at  first  used,  but  with  little  success.  When,  how- 
ever, stearic  acid  was  dissolved  in  the  turpentine,  and  the  mixture 
of  ammonia  and  distilled  water  added,  agitation  instantly  produced 
a  milk-white  emulsion  of  admirable  consistence,  and  showing  no 
tendency  to  separate.  In  this  case  the  large  excess  of  ammonia 
exerted  no  disturbing  influence,  but  appeared  rather  to  increase 
the  emulsive  power  of  the  stearate.     The  proportion  of  stearic  acid 
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necessary  for  a  given  quantity  of  turpentine  varies  from  1  to  2  per 
cent.,  according  to  the  amount  of  water  present,  increased  water 
requiring  a  larger  proportion  of  stearic  acid.  The  acid  should  be 
melted  on  a  water-bath,  a  little  turpentine  added,  the  mixture 
warmed  till  clear,  and  then  poured  into  the  remainder  of  the 
turpentine. 

The  same  process  may  be  applied  to  the  preparation  of  lin. 
terebinth.,  B.P.,  the  formula  for  which  would  stand  as  follows:  — 

Lin.  Tcrehinthince. 

Oil  of  Turpcmtiup 16  fl.  oz. 

Camphor 1  fl.  oz. 

Stearic  Acid 80  grains. 

Solution  of  Potash i  fl.  oz. 

Distilled  Water lA  fl.  oz. 

Melt  the  stearic  acid  with  a  little  of  the  turpentine  on  a  water- 
bath,  and  add  to  the  remainder  in  which  the  camphor  has  been 
previously  dissolved.  Mix  the  solution  of  potash  and  distilled 
water  in  a  bottle  of  sufficient  capacity,  add  the  turpentine  solution, 
and  shake  vigorously  for  a  few  seconds.  The  result  of  this  formula 
is  a  milk-white  liniment  which  is  alwaj^s  of  uniform  consistence 
and  does  not  separate.  The  advantage  of  employing  definite 
materials,  as  liquor  potassee  and  stearic  acid,  in  place  of  the  sapo 
mollis  of  the  present  official  formula,  with  its  varying  percentage 
of  water  and  free  alkali,  is  obvious,  ensuring  as  it  does  a  liniment 
which  is  always  of  uniform  consistence  and  appearance.  The  small 
quantity  of  stearic  soap  required  to  effect  the  emulsification  of  the 
turpentine,  and  the  ease  and  rapidit}'  with  which  the  liniment  can 
be  prepared,  are  additional  points  in  favour  of  this  formula.  One 
grain  of  stearic  acid  requires  about  3  minims  of  liq.  potassaj  for 
neutralisation.  This  corresponds  to  the  formation  of  the  neuti-al 
potassium  stearate,  and  is  the  proportion  which  succeeds  best 
with  ol.  terebinthinfe. 

It  has  been  shown  that  with  the  oHicial  process,  sliglit  varia- 
tions in  manipulation,  even  with  tlie  same  materials,  will  produce 
widely  differing  results;  but,  working  in  several  different  ways 
with  stearic  soap,  I  have  not  succeeded  in  altering  the  cliaracter 
of  the  liniment. 

Distilled   Wiifa: 

The  quality  of  the  distilled  water  used  in  ])harmacy  has  from 
time  to  time  given  rise  to  much  discussion,  whicli  at  all  events 
has  had  the  effect  of  drawing  attention  to  the  very  unsatisfactory 
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■condition  in  whicli  this  article  is  often  met  with.  Distilled  water 
containing  ammonia  is  very  prone  to  develop  fungoid  growths,  and 
there  are  many  apparently  obscure  cases  of  fermentation  and 
■decomposition  causing  much  trouble  and  loss  which  may  be  traced 
to  the  presence  of  fermentative  bacteria  and  fungoid  germs  as 
impurities  in  the  distilled  water.  The  subject  merits  more 
attention  than  it  usually  receives,  as  organic  matter  of  this  descrip- 
tion is  almost  more  objectionable  for  many  pharmaceutical  purposes 
than  inorganic  salts. 

A  still  of  large  capacity  was  formerly  necessary  to  furnish 
sufficient  distilled  water  for  average  requirements,  but  the  small 
stills  on  the  continuous  principle,  which  have  of  late  years  been 
placed  on  the  market,  are  far  more  convenient  in  use,  and  need  but 
little  attention.  Evidently,  in  a  continuous  still,  the  first  portion 
of  the  distillate  cannot  be  rejected,  and  the  product  will  always 
contain  ammonia,  unless  an  acid  be  placed  in  the  still  to  retain  it. 
To  effect  this,  and  at  the  same  time  destroy  organic  matter  and 
nitrites,  various  substances  have  been  proposed,  such  as  alum  and 
potassium  permanganate,  sulphuric  acid,  phosphoric  acid,  potash 
and  permanganate  of  potash,  and  permanganate  acidified  with 
sulphuric  acid.  This  last  combination  is  the  most  effective  with 
a  second-rate  water,  but  the  distillate  always  acquires  a  peculiar 
odour,  which  for  certain  purposes  is  objectionable.  With  the 
view  of  avoiding  this  odour,  if  possible,  I  tried  the  substitution 
of  potassium  bichromate  for  the  permanganate,  and  obtained  a 
distillate  which  was  odourless  and  answered  the  Pharmacopoeia 
tests.  Suitable  proportions  for  use  in  a  continuous  still  are  10 
grains  of  bichromate  and  C  fluid  di'achms  of  sulphuric  acid  for 
each  gallon  of  the  still's  capacity.  With  water  from  the  London 
mains,  sulphuric  acid  alone,  or  even  oxalic  acid,  will  furnish  a 
verj'  pure  water,  which,  if  properly  kept,  never  becomes  cloudy  or 
develops  fungoid  growths. 

A  microscopical  examination  of  samples  of  distilled  water  con- 
taining fungoid  growths  will  also  show  small  particles  of  vegetable 
tissue,  introduced  as  dust,  which  have  formed  nuclei  for  the 
growth  of  bacteria.  The  appearance  of  fungi  in  distilled  water  is 
generally  attributed  to  ammonia  in  solution,  but  they  probably 
quite  as  often  rise  from  the  fragments  of  vegetable  debris,  always 
to  be  found  in  the  dust  of  a  pharmacy,  which  form  a  weak  infusion 
very  favourable  to  their  development. 

A  useful  form  of  vessel  for  the  storage  of  distilled  water  consists 
of  a  large  glass  bottle  with  a  stoneware  tap  and  narrow  neck,  the 
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latter  being  plugged  with  cotton  wool  and  surmounted  by  a 
loosely-fitting  tin  cap.  Storage  tanks  constructed  on  this  principle 
preserve  their  contents  in  a  perfectly  sweet  and  clear  condition, 
liowever  warm  and  unfavourable  the  situation  in  which  they  may 
be  placed. 

Synip.  Hypophosph.  Co.,  B.P.C. 

It  is  a  well-known  fact  that  syrupus  hypophosph.  co.,  when 
made  according  to  the  formula  of  the  B.P.C,  will  sometimes 
develop  a  sulphuretted  odour.  Various  reasons  have  been  assigned 
for  this,  such  as  the  use  of  sugar  bleached  with  sulphurous  acid 
or  faced  with  ultramarine,  and  the  presence  of  sulphuric  acid  or 
sulphates  which  become  reduced  by  the  free  hypophosphorous  acid 
in  the  syrup.  Certain  it  is  that  all  the  common  sugars  (especially 
beetroot)  will  develop  a  disagreeable  odour,  and  it  is  only  safe  to 
employ  pure  cane  sugar  which  has  neither  been  bleached  nor 
artificially  coloured. 

A  sample  of  this  syrup  came  under  my  notice  some  time  ago, 
which,  although  prepared  with  pure  sugar  and  a  solution  of 
hypophosphite  of  iron  free  from  sulphate,  still  possessed  a  dis- 
agreeable smell.  On  testing  the  syrup  an  excess  of  sulphates  was 
found  to  be  present,  and  an  examination  of  the  other  ingredients 
revealed  the  fact  that  the  hypophosphites  of  calcium,  manganese, 
and  potash  all  contained  sulphate  as  an  impui-ity,  I  have  not 
yet  found  a  commercial  sample  of  either  calcium  or  manganese 
hypophosphite  entirely  free  from  sulphate ;  many  specimens  con- 
rain  a  considerable  quantity.  Evidently  verj'  pure  salts  must  be 
used,  or  the  alternative,  and  perhaps  more  convenient,  plan  may 
be  adopted  of  dissolving  the  hypophosphites  of  calcium,  manganese, 
and  potash  in  the  iron,  quinine,  and  strj'chnine  solution,  and 
before  proceeding  further  with  the  formula  preci})itatiug  the 
sulphate  by  the  careful  addition  of  a  strong  solution  of  barium 
hypophosphite. 

licpcrcolation  as  a  B.P.  j)voccss. 

The  process  of  re  percolation,  although  a  favourite  one  in 
American  practice,  and  used  to  a  fairly  large  extent  on  the 
manufacturing  scale  in  this  country,  has  not  as  yet  obtained 
official  recognition.  This  has  been  doubtless  due,  not  to  any  want 
of  appreciation  of  i)harmaceutical  })rogro.ss  by  the  compilers  of  onr 
national  Pharmacopouia,  but  to  a  laudable  disinclination  on  their 
l)art  to  give  authority  to  any  new  process  until  extended  trial  had 
proved  its  superiorit}'  over  present  method.s.  The  time  has  now 
arrived,  I  think,  when  the  question  of  its  adoption   should  receive 
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careful  consideration,  as  it  may  be  applied  with  advantage  in  two 
at  least  of  the  formulce  of  the  British  Pharmacopoeia,  viz.,  ext, 
cocse  liquid,  and  podophylli  resina. 

As  a  general  process  it  has  disadvantages  which  are  not  as  a 
rule  put  forward  very  prominentl}'  by  its  advocates.  The  chief  of 
these  is  the  necessity  of  storing  a  large  number  of  weak  fractions 
or  percolates.  This  may  be  of  no  moment  in  a  manufacturing 
house  where  fluid  extracts  are  constantly  in  progress,  but  it 
becomes  a  matter  of  consequence  to  the  small  pharmacist,  who 
may  make  such  extracts  at  infrequent  intervals,  and  wdio  does  not 
wish  to  add  an  accumulation  of  unfinished  preparations  to  his 
ah-eady  overburdened  shelves. 

The  ordinary  official  process,  carefully  conducted,  is,  in  my 
opinion,  preferable  for  working  many  drugs  on  the  small  scale, 
but  when  dealing  with  considerable  quantities,  repercolation  is 
superior  in  economy,  and  frequently  in  excellence  of  product. 
With  respect  to  the  two  formulae  mentioned,  it  presents  distinct 
advantages.  The  official  formula  for  ext.  cocas  liquid,  directs  the 
powdered  leaves  to  be  percolated  with  proof  spirit  until  exhausted, 
the  first  portion  of  the  percolate  reserved,  the  spirit  distilled  from 
the  remainder,  and  the  residue  evaporated  to  a  soft  extract,  which 
is  to  be  dissolved  in  the  reserved  portion,  sufficient  proof  spirit 
being  added  to  make  the  product  up  to  the  required  volume.  As 
prepared  in  this  manner  the  extract,  although  brownish  green 
v/hen  first  made,  gradually  loses  its  green  hue  and  throws  down 
a  heavy  deposit.  This  may  be  atti-ibuted  to  a  partial  alteration 
of  the  constituents  of  the  leaves  by  the  heat  of  distillation,  and 
possibly  to  a  little  Avater  introduced  with  the  soft  extract  when 
dissolved  in  the  reserved  percolate.  Either  alcohol  or  watei-, 
even  in  small  proportion,  precipitates  ext.  cocte  liq.,  so  that  if  the 
alcoholic  strength  be  disturbed,  deposition  may  be  expected.  The 
change  in  colour  is  accompanied  by  an  alteration  in  the  behaviour 
of  the  extract  when  diluted  with  water,  a  want  of  uniformity  most 
undesirable  in  a  pharmaceutical  preparation. 

When  the  same  extract  is  made  by  repercolation  no  deposit  is 
thrown  down,  even  after  many  months'  keeping,  and  this  alone 
should  prove  a  strong  recommendation  in  favour  of  the  process. 
Comparing  the  two  methods,  the  most  noticeable  difference  is  in 
the  specific  gravity  of  the  product,  which  in  the  B.P.  process 
generally  comes  out  somewhat  higher,  the  average  being  about 
I'OIO  as  against  r004  by  repercolation.  But  as  the  former 
deposits  on  keeping,  this  difference  is  not  important. 
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The  details  of  the  process,  which  I  have  found  to  work  well  in 
practice,  may  be  of  interest.  Six  percolators  are  a  convenient 
number  to  use,  although  it  is  quite  possible  to  work  with  four. 
The  powdered  drug  is  divided  into  as  many  equal  parts  as  there 
are  percolators,  and  supposing  G  lbs.  to  be  the  quantity  operated 
on,  1  lb.  is  uniformly  moistened  with  IG  fluid  ounces  of  proof 
spirit,  and  passed  through  a  moderately  coarse  sieve.  The  orifice 
of  the  percolator  having  been  plugged  with  cotton-wool,  and  a 
layer  of  clean  silver  sand  placed  upon  it,  the  moistened  drug  is 
introduced,  and  a  sufficiency  of  proof  spirit  poured  on  to  saturate 
the  marc  and  leave  a  stratum  of  liquid  above  it.  The  whole 
having  been  allowed  to  macerate  during  twelve  hom'S,  percolation 
is  allowed  to  proceed  slowly.  The  first  IG  fluid  ounces  of  percolate 
iire  collected  separately  and  used  to  moisten  the  second  lb.  of  coca 
leaves.  This  operation  is  repeated  for  each  percolator,  until  the 
first  IG  ozs.  of  percolate  attains  a  specific  gravity  somewhat  higher 
than  that  of  the  finished  product.  For  coca  this  would  be  about 
I'OIO,  and  is  generally  reached  when  the  extract  has  passed 
through  about  the  third  or  fourth  percolator.  This  percolate  is 
set  aside,  the  second  IG  fluid  ounces  being  used  to  moisten  the 
drug  for  the  next  percolator,  and  the  same  procedure  is  followed 
for  the  remaining  percolators.  From  the  last  one  sufficient  per- 
colate is  collected  to  make  with  the  percolates  already  reserved 
92  fluid  ounces  in  all,  and  afterwards  as  many  fractions  of  IG  ozs. 
each  as  may  be  necessary  to  completely  exhaust  the  drug.  An 
allowance  of  4  fluid  ounces  is  made  in  the  product  to  compensate 
for  the  extract  in  the  weak  percolates  collected  for  a  subsequent 
operation.  When  starting  with  weak  percolates  in  hand,  the 
strongest  is  used  to  moisten  the  contents  of  thefix-st  percolator,  and 
the  others  poured  on  in  succession  ;  in  this  case  the  full  quantity 
of  product  is  obtained. 

The  process  ibr  podophylli  resina  is  another  in  which  the 
avoidance  of  heat  is  undoubtedly  advantageous.  Much  has  been 
written  on  the  deviation  of  the  podophyllum  resins  of  commerce 
from  the  B.P.  characters  and  tests,  and  although  this  has  been 
shown  to  be  due  in  many  instances  to  adulteration,  and  in  others  to 
the  employment  of  different  processes,  it  has  also  been  stated  timt 
the  B.P.  requirements  are  too  exacting,  and  that  it  is  very  difficult 
to  obtain  a  resin  answering  the  B.P.  tests  by  the  official  method. 
With  this  latter  statement  I  entirely  agree.  An  examination  of  a 
number  of  commercial  samples  certainly  gives  one  the  idea  that 
manufacturers  ex])erience  some  difficulty  in  the  matter,  for  it  is 
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quite  the  exception  to  find  a  sample  which  is  completely  soluble  in 
rectified  spirit  and  in  ammonia.  Many  form  a  clear  solution  with 
ammonia,  and  only  partially  dissolve  in  rectified  spirit ;  I  have 
also  met  with  samples  labelled  "  British  Pharmacopojia,"  which 
dissolved  in  spirit,  but  left  a  flocculent  residue  when  treate'l  with 
ammonia. 

The  process  of  the  Phannacopceia  when  modified  by  substituting 
rejiercolation  for  the  present  method  of  preparing  a  tincture  and 
removing  the  alcohol  by  distillation,  yields  a  product  which  is 
completely  soluble  in  rectified  spirit,  in  solution  of  ammonia,  and  in 
aromatic  spirit  of  ammonia.  The  podophyllum  rhizome  should  be 
in  No.  80  power,  and  a  fluid  extract  prepared  from  it  of  a  strength 
equalling  two  parts  of  the  drug  in  one  fluid  part  of  the  extract. 
This,  having  been  rendered  perfectly  clear  by  decantation  or 
filtering,  should  be  poured  into  three  times  its  volume  of  ice-cold 
water,  the  remaining  directions  being  followed  as  they  stand. 
100°  F.  is  a  suitable  temperature  at  which  to  dry  the  resin. 

A  sample  prepared  in  accordance  with  the  above  answered  the 
B.P.  requirements  in  every  particular.  The  colour  of  the  resin 
was  yellowish,  with  a  faint  tinge  of  green  ;  and  the  yield  3|  ozs. 
from  5  lbs.  of  rhizome,  equal  to  about  4'3  j^er  cent. 

Mr.  Joseph  Ince  said  it  was  very  desirable  to  have  a  process 
which  would  give  uniform  results  in  the  case  of  liniments,  and  if 
the  one  recommended  would  do  so  it  would  be  a  considerable 
advantage.  With  regard  to  the  preparation  of  emulsions  and  the 
two  liniments  mentioned  which  strictly  came  under  that  heading, 
it  was  known  to  ever}'  pharmacist  that  the  formula  for  an  emulsion 
went  for  comparatively  very  little  in  the  light  of  its  ultimate 
success,  and  that  manipulation  was  equally  important  with  the 
formula  itself.  It  depended  quite  as  much  on  tact  and  delicacy  of 
manipulation  as  on  the  formula,  audit  would,  therefore,  be  a  great 
advantage  if  any  method  could  be  introduced  which  would  avoid 
that  uncertainty,  and  secure  the  getting  of  these  preparations  in  a 
uniform  condition.  All  these  soap  liniments  depended  on  the 
emulsion  being  prepared  by  means  of  soap  as  a  basis,  and  it 
literally  depended  on  the  operator  what  turned  out.  Two 
experienced  manipulators  might  stand  side  by  side  with  the  same 
ingredients,  and  the  two  would  produce  emulsions  of  a  totally 
different  character — one  would  be  gelatinous  and  the  other  much 
more  fluid.  If  there  were  sufiicient  skill  in  the  operator  the 
present  formula  would  answer  very  well,  but  after  all  it  was  the 
disnenser  to  whom  was   due  the  excellence  of   the   preparation. 
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AVith  regard  to  the  small  still  iu  continuous  action,  lie  did  not 
think  many  phai-macists  were  aware  of  its  great  advantages. 
Many  were  under  the  impression  that  if  they  wanted  anything  in 
appreciable  quantity  they  must  have  a  large  apparatus,  but  there 
were  excellent  stills  now  which  worked  remarkably  well,  and  com- 
paratively large  results  might  be  obtained  by  the  continuous 
l^rocess,  particularly  in  the  case  of  distilled  water.  In  his  own 
Fmall  practice,  for  educational  purposes,  he  had  a  small  still  with 
the  continuous  process,  and  by  the  addition  of  a  little  sulphuric 
acid  he  iiroduced  a  distilled  water  which  was  all  that  could  be 
desired. 

Mr.  JoxES  said  he  was  particiilarl}^  interested  in  the  sample  of 
emulsion  of  turpentine,  because  he  believed  this  process  could  be 
put  into  a  number  of  hands,  and  w^ould  give  a  uniform  result.  He 
showed  some  years  ago  at  the  Midland  Counties  Association,  that 
an  almost  precisely  similar  emulsion  could  be  made  by  using  oleic 
acid,  and  the  formula  would  be  found  in  one  of  the  Year-Books. 
The  only  difference  here  was  that  Mr.  Bird  used  stearic  acid,  which 
certainly  had  the  advantage  that  it  could  be  had  in  a  greater  state 
of  purity  to  start  with.  At  that  time  he  tried  various  brands  of 
oleic  acid,  and  found  practically  there  was  no  difference  between 
a  very  cheap  article  and  that  sold  as  pure  oleic  acid,  so  that  he  was 
prepared  to  admit  that  stearic  might  have  an  advantage.  He 
should  like  to  ask  whether  the  emulsion  was  perfectly  inseparable? 
His  emulsion  was  practically  inseparable,  but  not  really  so,  because 
after  being  kept  for  a  month  it  would  show  a  thin  milky  layer  at 
the  bottom,  though  a  perfect  emulsion  might  be  easily  formed  by 
shaking.  If  Mr.  Bird's  emulsion  showed  no  separation  at  all  in  a 
month,  the  process  might  be  looked  upon  as  being  as  near  perfection 
as  could  be  expected. 

Mr.  LiNFORD  said  he  had  worked  the  lu'ocess  published  by 
Mr.  Jones,  and  by  carefully  testing  the  amount  of  potash  necessary 
to  saturate  the  oleic  acid  before  making  it,  it  made  a  perfectl}' 
inseparable  liniment,  whicli  he  had  had  standing  for  six  months. 
With  regard  to  repercolation,  for  the  last  ten  years  he  had  had  a 
series  of  stoneware  cylinders  fitted  at  the  l)ottom  with  a  bung, 
a  glass  tube,  and  a  screw  clip.  He  had  made  a  great  mau}'^  prepa- 
rations, especially  with  coca,  by  making  a  fine  powder,  stopping 
the  bottom  with  fine  cotton  wool  and  sand,  and  regulating  the 
ilow  to  about  ten  drops  a  minute.  Passing  the  whole  through  six 
porcolntors,  one  after  tlie  other,  he  found  it  answer  very  well.  Ho 
lia'i  a  shelf  above  with  holes  in,  and  all  that  wont  thrcuirh  the  fir.-<t 
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percolator  was  passed  into  a  bottle  with  a  glass  tube  from  it,  which 
just  clipped  into  the  fluid  in  the  second  one,  so  that  it  was 
going  on  constantly  day  and  night.  Very  many  substances  he  had 
tried  in  that  way  he  had  found  to  be  almost  absolutely  exhausted, 
even  in  the  second  percolate.  He  had  used  the  process  also  for 
fluid  extract  of  ipecacuanha,  and  for  several  concentrated  infusions, 
notably  those  which  depended  on  the  aroma  of  the  drugs,  and 
found  it  much  superior  to  any  other  method.  This  was  the  result 
of  ten  years'  experience. 

Dr.  Symes  said  with  reference  to  the  syrup  of  hypophosphites 
his  experience  showed  that  the  unpleasant  odour  developed  was 
almost  entirely  due  to  the  colouring  matter,  ultramarine,  used  by 
sugar  refiners  to  cover  the  slight  yellow  tinge  of  refined  sugar. 
Sugar  should  be  used  in  which  this  colour  was  avoided  altogether ; 
it  could  be  easily  tested  by  making  a  small  quantity  of  solution 
and  putting  it  on  a  filter,  when  the  blue  deposit  would  appear  on 
the  surface  if  it  were  present.  By  avoiding  that,  you  avoided  the 
chances  of  the  decomposition  he  referred  to,  and  were  able  to  see 
what  quality  of  sugar  you  had.  The  more  imperfectly  refined  sugar 
always  had  the  largest  quantity  of  blue. 

Mr.  Tyrer  said  he  could  emphasise  the  remarks  of  Dr.  Symes. 
He  had  had  a  good  deal  of  experience,  and  had  learnt  much  from 
the  criticisms  of  pharmacists.  Few  had  any  idea  of  what  the 
difficulties  were  in  the  manufacture  of  hypophosphites.  Anybody 
who  read  the  text-books,  particularly  Professor  Attfield's,  would 
find  a  description  of  the  process  there  which  w'as  justified  by  the 
formula  and  the  equation,  but  all  he  could  say  was  that  the 
equation  did  not  represent  what  went  on.  The  sulphates  appeared 
from  two  or  three  sources.  First  there  was  the  fact  that  the 
phosphorus  always  contained  a  little  sulphur,  and  the  lime  as  a 
commercial  article  contained  always  more  or  less  sulphate.  The 
water  used  was  not  even  the  by-product  distilled  water,  for  there 
was  not  enough  of  it  in  the  place  where  a  good  deal  of  the  hypo- 
phosphites were  made.  The  volume  of  liquid  required,  including 
the  necessary  decomposition  and  dissolving,  re-dissolving  and  re- 
crystallizing,  involved  many  thousands  of  gallons  relatively  to  the 
two  cwt.  of  material,  so  that  there  were  possibilities  of  sulphates 
here  which  could  not  be  easily  managed.  Nevertheless,  the  fact 
remained  that  occasionally  syrup  of  hypoi)hosphites  made  by  even 
the  best  manufacturers  were  complained  of  on  this  account,  and  as 
it  was  a  serious  matter  to  have  such  complaints  he  had  made  it  a 
matter  of  very  careful  investigation.     He  could  confirm  what  Dr. 
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Symes  had  said,  that  Mr.  Bird's  solution  of  the  difficulty  was  the 
cue.  With  regard  to  the  sulphates  and  the  suggestion  Mr.  Bird 
made  with  regard  to  Larium  hypophosphite,  it  was  common-sense 
itself,  hut  he  would  draw  the  attention  of  gentlemen  testing  for 
sulphates  to  the  question  of  the  solubility  of  barium  sulphate  in 
lime  solutions.  Young  chemists  especially  were  under  the 
impression  that  barium  was  one  of  the  easiest  things  to  get  out  of 
solutions,  but  let  them  try  to  get  it  out  of  a  solution  of  hypophos- 
phites.  He  had  never  been  able  in  a  solution  of  hypophosphites 
even  moderately  dilute  to  get  the  exact  point  at  which  the  barium 
was  just  enough  to  remove  the  solvent.  When  you  removed  the 
solvent  the  next  complaint  was  you  had  a  tangible  quantity  of 
barium.  Some  operators  objected  to  the  slightest  trace  of  barium 
as  much  as  to  the  smallest  traces  of  sulphate.  He  did  not  say  it 
was  impossible  to  get  them  out,  but  under  ordinary  manufacturing 
conditions  on  a  large  scale  it  was  a  difficulty  which  skill,  science, 
and  experience  alone  could  solve.  His  advice  was — Beware  of 
the  sugar ! 

Mr.  Cmxey  desired  to  thank  Mr.  Bird  for  Ijrlnging  forward  this 
matter  of  the  compound  syrup  of  hypophosphites,  because  it  was 
considered  necessaiy  to  overhaul  the  formula  which  had  been 
published,  which  was  not  as  perfect  as  it  might  be.  Mr.  Tyrer,  as 
a  manufacturer  of  hypophosphites,  spoke  with  authority,  but  he 
had  not  learnt  much  from  him,  and,  with  reference  to  Avhat  Dr. 
Symes  said,  strange  to  saj',  he  went  to  Liverpool  for  his  sugar  and 
bought  tinblued  sugar  warranted  made  from  cane,  and  yet  he  got 
the  odour  complained  of.  Dr.  Symes  might  shake  his  head,  but  he 
had  constant  complaints  that  this  sjTup  smelt  of  sulphuretted 
hydrogen,  or  whatever  it  might  be.  He  had,  therefore,  no  doubt 
whatever  that  it  was  not  due  to  the  sugar,  and  was  rather  inclined 
to  think  that  it  was  more  due  to  some  impurity  in  the  hypo- 
phosphites. He  hoped  his  colleagues  on  the  Formulary  Committee 
would  see  if  they  could  not  improve  on  the  process.  As  to  the 
question  of  repercolation,  it  was  an  old  fad  in  pharmacy.  Twenty- 
tive  years  ago  he  recommended  repercolation  of  cinchona  bark  ; 
one  could  start  witli  water,  and  get  to  a  gravity  of  r<  ».">()  at  the 
end  with  repercolation. 

Mr.  LiNFORD  said  that  during  the  last  seven  or  eight 
years  he  had  made  considerable  quantities  of  syrup  of  hypophos- 
l)liites.  Ho  always  made  tlio  solution  separately,  mixing  it  with 
the  syrup  as  required.  He  had  never  had  any  odour  from  the 
solution,  even    when  kei)t  a  consideraljlo  time.     He  always  used 
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sugar   be  couM   warrant  free  from  blue   of   any   sort,   generally 
Martineau's  English  made. 

Mr.  CoxROY  said  he  could  confirm  what  had  fallen  from 
Mr.  Umne}'.  Probably  the  sugar  he  used  was  the  same,  and  was 
absolutely  free  from  blue  colour,  but  he  must  say,  although  they 
made  syrup  from  that  sugar  which  was  made  specially  for  the 
purpose,  still  they  got  this  odour.  He  could  only  attribute  it  to 
the  hypophosphites  themselves.  He  could  confirm  what  Mr.  Bird 
said,  and  he  did  not  think  it  was  at  all  due  to  the  sugar. 

Mr.  Parker  said  this  seemed  to  be  a  game  of  shuttlecock  and 
battledore  between  the  ultramarine  of  the  sugar  and  the  impurities 
in  the  form  of  sulphates.  The  probability  was  that  both  of  these 
sources  produced  sulphuretted  hydrogen,  but  his  own  opinion  was 
that  the  great  bulk  of  the  danger  remained  in  the  sugar.  There 
might  be  danger  from  sulphates  among  the  hypophosphites,  but  if 
you  steered  clear  of  sulphur  in  the  sugar  you  got  rid  of  a  great 
deal  of  the  difficulty.  He  had  found  himself,  from  experience  of 
sulphuretted  syrup,  that  since  he  had  used  the  purest  sugar  ho 
could  buy  he  had  never  had  a  sample  which  had  this  unpleasant 
odour,  although  in  preparing  a  chemical  sohition  he  always  erred 
on  the  side  of  having  a  trace  of  sulphuric  acid  left  rather  than  any 
barium. 

Mr.  Gerrard  thanked  Mr.  Bird  for  havinar  srot  rid  of  many 
difficulties.  Liniment  of  turpentine  had  always  been  a  worry 
to  the  student,  to  the  examiner,  and  even  to  the  experienced 
])hannacist,  the  difficulty  being  that  the  soap  was  so  variable.  He 
had  here  given  something  definite,  stearic  acid  and  solution  of 
potash,  both  definite  bodies,  and  by  the  use  of  them  the}'  were 
likeh'  to  get  definite  results.  He  hoped  the  preparation  kept  well 
in  the  condition  of  emulsion,  though  he  would  not  go  so  far  as  to 
say  that  it  should  be  condemned  on  account  of  a  slight  separation. 
The  present  preparations  were  bj'  no  means  satisfactoi-y,  and  if  this 
were  found  to  l)e  what  it  was  represented  he  had  no  doubt  it 
would  be  introduced  into  the  next  British  Pharmacopd'ia.  The 
liquid  extract  of  coca  had  recently  given  him  a  certain  amount  of 
anxiety.  He  had  a  presci'iption  to  dispense  containing  it,  and  it 
was  noticed  that  it  contained  a  considerable  amount  of  precipitate. 
Of  course  it  was  sent  out  with  the  usual  "  shake  the  bottle  "  label, 
but  shortly  afterwards  brought  back  with  the  whole  of  the 
chloroph}'!!  adhering  strongly  to  the  sides  of  the  Iwttle.  It  was 
suggested  that  something  was  wrong  either  with  the  dispenslngor 
the  {)rescribing,  but  it  was  soon  found  out  that  there  was  nothing 
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particularly  faulty  with  either.  One  could  uot  tell  exactly  what 
was  gluing  to  happen  in  a  new  conabination,  but  on  rejieating  tho 
prescription  again  with  a  fresh  preparation  it  gave  precisely  tho 
game  result.  If  they  could  get  rid  of  this  colouring  matter  from 
any  of  the  extracts  it  would  be  a  great  advantage  ;  they  did  not 
want  it  there,  it  was  useless  and  nasty,  and  gave  rise  to  complaints. 
Perhaps  in  this  liquid  extract  of  coca  there  might  be  some 
diiEculty  from  the  use  of  heat,  and  if  they  could  get  a  watery 
extract  without  the  employment  of  heat  it  would  have  advantages 
over  one  prepared  with  proof  spirit. 

Mr.  Perry  said  there  was  one  drug  to  which  the  process  of 
repercolation  could  be  adapted  bj'  retail  pharmacists,  viz.,  senna. 
Dr.  Clarke  called  attention  to  it  some  years  ago,  and  he  had  been  in 
the  habit  of  preparing  it  by  repercolation,  and  got  a  very  admirable 
product.  The  leaves  were  readily  exhausted,  and  he  would  refer 
members  to  Dr.  Clarke's  paper. 

Mr.  Bird,  in  reply,  said  he  was  well  acquainted  witli  Mr.  Jones's 
process  for  making  turpentine  liniment  with  oleic  acid,  which  was 
a  very  adinirable  one,  but  in  his  experience  he  found  it  septu-ate. 
It  might  be  due  to  want  of  adjustment  between  the  quantity  of 
liquid  potash  and  oleic  acid.  But  with  stearic  acid  any  quantity 
between  20  to  30  of  liquid  potash  to  10  of  stearic  acid  would  be 
satisfactory.  There  were  two  stearates,  an  acid  and  a  neutral. 
As  to  the  syrup  of  hypophosphites,  he  was  of  opinion  that  botli 
sugar  and  sulphates  were  the  cause  of  the  sulphuretted  hydrogen 
odour.  He  might  add  with  reference  to  the  liniment,  that  it  did 
not  sei)arate  in  the  least,  being  kept  for  three  weeks,  which  was  as 
long  as  his  exjierience  extended  over. 

Mr.  Bird  was  thanked  for  his  interesting  communication. 


The  following  *paper  was  next  read  : — 

NOTE  ON  EXTRACT  OF  MALT  WITH  COD  LIVER  OIL. 
By  Hy.  Williams  Jones,  F.C.S. 

Extract  of  malt  with  cod  liver  nil  is  popularly  snpjioseil  to 
contain  as  much  oil  as  an  ordinary  emulsion,  that  is,  half  its  bulk. 

To  ascertain  how  far  certain  advertised  preparations  conformed 
to  that  standard,  I  selected  four  well-known  brands,  which  I 
judged  to  have  the  largest  sale. 

The  method   of   assay    was   as   follows: — Five    grammes    was 
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tlissolved  in  50  c.c.  of  water,  placed  in  a  stoppered  glass 
separator,  and  50  c.c.  of  ether  added.  After  standing  till  the  ether 
containing  the  dissolved  oil  had  separated,  the  entire  upper  layer 
with  flocculent  matter  (a  small  quantity  of  emulsified  ether  and 
extract)  was  separated  from  the  clear  layer  of  malt  solution.  The 
latter  was  washed  with  25  c.c.  of  ether,  and  the  combined  ethereal 
solutions  allowed  to  evaporate  spontaneously  in  a  glass  dish  with 
upright  sides.  The  residue  was  re-dissolved  in  ether,  to  separate 
the  small  amount  of  extract,  dried  in  a  water-oven  after  evapora- 
tion, and  finally  weighed. 

The  following  table  gives  the  percentages  obtained.  The  amount 
by  volume  being  calculated  from  the  percentages  by  weight,  the 
specific  gravity  of  the  samples,  and  of  average  cod  liver  oil : — 


Percentage  by  weight. 

Percentage  by 
volume. 

Consistence. 

A 22-76 

B 17H2 

29-5 

24-0 

201 

2-0 

Semi-fluid 
Thick 

C 14-48 

D 1-38 

)> 

Samples  made  with  50  per  cent,  by  volume  would  obviously 
compete  unfavourably  with  those  brands  containing  less  oil,  and 
would  have  a  tendency  to  show  greater  rancidity,  if  not  actiaal 
separation  of  oil.  As  a  matter  of  fact,  I  know  an  instance  where 
sample  "D"'  was  selected  for  continued  use,  as  it  was  regarded  as 
the  most  palatable  preparation  which  could  be  procured. 


Mr.  Alcock  asked  if  Mr,  Jones  could  give  the  origin  of  these 
things  more  definitely.  It  was  highly  probable  that  the  sample 
was  a  small  quantity  of  oil,  come  from  what  they  knew  as  "  stores,'' 
and  if  that  were  the  fact,  it  would  be  well  that  the  world  should 
know  how  pharmacists  had  to  compete  against  the  most  dishonest 
practices.  With  regard  to  the  process,  he  would  ask  if  he 
succeeded  in  separating  the  fiocculent  portion  from  the  ethereal 
la)'er  ?  He  found  in  the  analyses  of  these  emulsions  that  the 
Berner  Schmidt  method  adapted  for  the  examination  of  milks  for 
fat  was  very  useful  for  emulsions.  It  was  very  difficult  sometimes 
to  get  the  whole  of  the  oil  from  the  flocculent  layer. 

Mr,  Umnky  said  he  hoped,  when  he  saw  this  matter  was  coming 
before  the  Conference,  that  they  would  have  a  little  light  thrown 
on   the  subject ;  but,  unfortunately,  Mr.  Jones   seemed    to   have 
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dropped  the  matter  when  he  ought  to  have  gone  on.  He  showed 
the  great  variation  in  trade  samples,  which  was  to  be  expected, 
inasmuch  as  there  was  no  authorised  formula  for  their  preparation, 
but  that  was  all.  It  was  quite  clear  that  this  matter  should  be 
taken  up  bj'  the  Formulary  Committee,  and  that  they  should  decide 
Avhether  a  10,  20,  30,  40,  or  50  per  cent,  mixture  of  these  substances 
was  desirable.  If  Mr.  Jones  had  made  experiments  in  that 
direction,  and  said  that  in  his  opinion  a  10  or  20  per  cent,  mixture 
was  desirable,  they  would  have  had  some  real  information.  He 
had  seen  considerable  quantities  of  this  extract  ])repared.  It 
could  be  made  by  two  methods :  first,  by  mixing  oil  with  the 
extract  by  mechanical  means,  and  secondly,  b}'  using  some  such 
body  as  pure  gum  arable,  and  there  again  he  hoped  Mr.  Jones 
would  have  given  them  the  benefit  of  some  experiment  as  to  which 
method  was  the  most  desirable  for  preparing  this  boil}-,  which  was 
not  an  emulsion,  strictly  speaking.  The  public  liked  it,  and 
evidently  believed  they  obtained  benefit  from  the  mixture  of  these 
two  substances,  one  being  a  good  feeding  substance,  and  the  other 
a  valuable  medicine,  and  therefore  the  sooner  the  Formulary 
Committee  decided  what  the  strength  of  the  mixture  should  be, 
and  how  it  should  be  made,  the  better.  He  must  say  he  was 
horrified  to  find  there  should  be  such  a  dilution  as  1'2  per  cent,  in 
one  case,  and  in  another  25  to  30  per  cent.  His  own  idea  was  thar 
the  bulk  of  this  extract  contained  between  10  and  20  }ier  cent,  of 
cod  liver  oil. 

Mr.  CoNRi^Y  agreed  that  the  Formulary  Committee  should  take 
up  this  matter.  His  impression  had  been  that  cod  liver  oil  and 
malt  contained  20  to  25  per  cent,  of  oil.  Many  years  ago  it  was 
made  containing  as  much  as  50  per  cent.,  but  that  was  never 
obtained  now,  as  far  as  he  knew.  As  generally  sent  out  by  the 
v/holesale  trade  it  contained  25  per  cent. 

The  Pi{Esii)K*XT  said  he  agreed  with  what  had  been  said,  that 
Mr.  Jones  had  stopped  short  at  the  most  interesting  i»oint,  and  he 
hoped  he  would  continue  his  researches.  It  was  important  to 
know,  with  all  advertised  pre}»arations  which  were  sold  pretending 
to  be  something  or  other,  what  their  constitutioji  was.  Even  when 
analyses  were  published  in  the  medical  journals,  and  copies  were 
affixed  to  the  vessel  or  pot,  stating  the}'  contained  this  or  that, 
they  wore  often  delusive.  It  had  been  his  experience  that  a 
preparation  bearing  a  label  stating  that  it  contained  15  per  cent, 
of  moisture,  on  analysis  jiroved  to  contain  30  per  cont.,  so  that  it 
Mas  not  at  all    i)Ccnlior  to   nialt   and  cod   liver  oil.      The   same 
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principle  ran  through  the  whole  gamut  of  advertiseil  nostrums, 
and  as  medical  men  seemed  to  pi-escribo  these  nostrums  for  their 
patients,  they  certainly  did  want  forraulse  on  a  scientific  basis,  and 
he  had  no  doubt  the  Formulary  Committee  would  take  notice  of  it. 
Mr.  JoXES,  in  reply,  said  he  had  made  some  experiments,  but 
was  not  yet  in  a  position  to  say  how  one  could  mix  50  per  cent,  of 
oil  and  get  a  preparation  which  would  keep  for  six  or  nine  months, 
because  some  people  would  keep  it  for  a  long  time.  With  regard 
to  the  proportions,  he  should  prefer,  if  possible,  50  per  cent.  On 
the  Blue  List  there  was  formerly  the  question  with  reference  to 
malt  extract  itself:  Why  did  it  go  solid  ?  but  he  supposed  everj'- 
body  knew  now,  as  it  did  not  appear  on  the  list.  The  method 
recommended  by  Mr.  Alcock  was  very  good  for  separating  fat,  but 
he  found  the  best  way  was  to  divide  it  into  two  parts,  first  to 
allow  the  ethereal  layer  to  separate  completely,  which  in  some 
cases  took  two  days,  and  run  off  the  lower  layer  through  the 
stopcock.  Then  run  off  the  entire  ether  and  the  entire  flocculent 
layer,  evaporate  the  whole  down,  and  redissolve.  By  that  method 
there  was  no  chance  of  leaving  anything  behind,  or  getting  any- 
thing out  that  was  not  there.  With  regaid  to  mixing  by  mechanical 
means,  he  remembered  reading  in  one  of  the  journals  an  answer  to 
a  correspondent.  "  You  cannot  expect  to  make  a  very  fine  cod 
liver  oil  and  malt  preparation  ;  you  cannot  compete  with  what  you 
buy,  because  the  manufacturers  spend  thousands  of  pounds  on 
liaving  tlie  most  perfect  mechanical  mixers."  He  did  not  think  that 
was  required  at  all,  and  knew  you  could  make  it  with  any  common 
pestle  and  mortar  if  you  had  the  malt  extract  of  the  right  con- 
sistency and  ordinary  oil.  You  could  make  a  50  per  cent,  emulsion, 
but  it  would  not  keep,  and  he  did  not  believe  on  expensive 
apparatus  would  make  it  keep  any  better. 


The  next  papar  was  on — 

THE  KEEPINCt  qualities  OF  .CERTAIN  SAMPLES  OF 
SPIRIT   OF   NITROUS  ETHER. 

Bv    Hv.    Williams    Joxes,    F.C.S. 

The  rapid  deterioration  of  spirit  of  nitrous  ether  under  ordinary 
conditions  of  every-day  use  is  well  known,  and  has  been  commented 
upon  by  a  number  of  observers. 

To  test  the  keeping  qualities,  under  specially  good  conditions,  I 
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set  aside  a  number  of  samples  iu  January  and  February  last  year 
(1893).  The  stoppers  of  the  bottles  were  luted  down,  tied  over 
with  leather,  and  placed  in  a  cool  cellar,  where  they  remained 
undisturbed  until  they  were  finally  examined. 

The  loss  of  ethyl  nitrite  was  considerably^  less  than  anticipated, 
and  is  shown  iu  a  tabular  form.  Column  I.  gives  the  number  of 
c.c.  of  nitric  oxide  yielded  by  5  c.c.  of  the  spirit  when  received,  and 
column  II.  the  yield  of  gas  after  keeping  for  the  time  specified. 

Since  testing  my  samples  I  find  that  similar,  though  not  quite 
identical,  results  have  been  recorded  in  the  last  (18D4)  edition  of 
Squire's  "Companion  to  the  British  Pharmacopoeia." 

The  editors  of  that  volume  say:  "Dymoud  [Pli.  J.,  xix.  4G7) 
states  that  nitrite  of  ethyl  in  rectified  spirit  decomposes  from  there 
being  so  much  water  in  it,  and  that  this  is  likely  to  account  for 
loss  of  strength  on  keeping.  Our  experience  scarcely  agrees  with 
this.  When  evaporation  is  prevented  we  do  not  find  the  loss  to 
exceed  6  per  cent.  (32  c.c.  of  gas  from  5  c.c.  reduced  to  30  c.c.) 
in  a  month,  and  believe  evaporation  to  be  the  chief  cause  of 
deterioration.'' 

Now,  however  true  it  may  be  that  the  loss  of  ethyl  nitrite  is 
mainly  due  to  evaporation,  a  distinct  loss,  in  all  probability  due  to 
the  water  present,  is  observable  in  all  cases ;  and  a  very  notable 
change  is  apparent  in  the  only  sample  (No.  9)  amongst  those 
procured,  which  exceeded  the  limit  of  specific  gravity  given  by  the 
British  Pharmacopa-ia. 

Tamle  C)F  Results. 
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Mr.  CtROves  said  if  islv.  Joues  could  give  tliem  some  idea  how  to 
keep  nitrous  ether  without  deteriorating,  they  would  thank  him 
ver}'  much.  They  all  knew  this  spirit  was  liable  to  deterioration, 
partly  owing  to  evaporation,  and  partly  to  temperature.  He 
presumed  the  bottle  was  practically  full,  so  that  the  contact  with 
air  was  prevented, 

Mr.  Si.MPsox  said  his  experience  was  that  if  this  substance  were 
kept  in  stoneware  bottles  at  a  low  temperature,  or  in  coloured 
or  black  bottles,  it  was  less  liable  to  change  than  iu  ordinary 
white  bottles. 

Mr.  Si'iLSBY  said  he  had  kept  some  samples  for  a  considerable 
time,  except  that  instead  of  being  the  spirit  of  nitrous  ether  of  the 
British  Pharmacopceia,  it  was  an  ethyl  nitrite  prepared  by  a  pro- 
cess modified  somewhat  from  Duncan's.  Samples  were  prepared 
in  February,  1893,  and  the  results  of  testing,  though  not  very 
systematically,  were  ver}-  satisfactory.  He  tested  it  in  November 
or  December,  after  it  had  been  frequently  opened,  and  the  bottle 
was  only  half  filled,  and  it  then  gave  30  volumes  of  gas  from  5  c.c. 
The  samples  were  stored  in  a  similar  condition  to  Mr.  Jones's,  in 
a  light  cellar  with  no  direct  sunlight.  Additional  precaution 
might  be  taken  bj-  those  storing  the  spirit  by  smearing  the  stopper 
Avith  a  mixture  of  hard  and  soft  paraffin  of  about  3  to  1,  which 
greatly  prevented  the  diffusion  of  gas  through  the  stopper. 

Mr.  Umney  said  the  father  of  the  Pharmacopceia  process  was  the 
late  Professor  Redwood,  and  most  of  them  at  Bloomsbury  Square 
had  heard  him  harangue  over  and  over  again  on  the  merits  of 
spirit  of  nitre.  He  always  contended  that  it  was  not  ethyl  nitrite 
alone  wdiich  was  the  medicinal  agent  in  spirits  of  nitre,  but  that 
aldeh3-de  and  other  bodies  were  equal  medicinal  factors.  Unfortu- 
nately, Professor  Redwood  was  gone  from  them,  and  since  his 
death  they  had  had  the  researches  of  a  very  eminent  therapeutist, 
Professor  Leech,  who  had  shown,  without  any  doubt,  that  the 
medicinal  property  was  due  to  ethyl  nitrite.  Now  came  the 
question  how  long  were  they  going  to  continue  the  old-fashioned 
pharmacy  of  the  IT-tG  Pharmacopoeia,  and  whether  they  should  not 
in  the  next  one  put  a  definite  solution  of  ethyl  nitrite  which  could 
be  made  of  a  definite  strength.  He  could  not  say  the  preparation 
would  keep,  because  it  was  as  natural  for  ethyl  nitrite  to  decom- 
pose as  it  was  for  iron  to  rust.  The  Pharmacopoeia  recognised 
that,  as  it  gave  a  maximum  and  minimum  strength.  It  was 
hopeless  to  expect  to  get  a  spirit  of  nitre  which  should  be  definite 
in  composition  at  all  times.     If  they  could  not  discard   the  old 
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preparation,  at  any  rate  they  might  liave  a  new  one  side  by  side 
with  it. 

Mr.  LiXFORD  said  he  made  spirit  of  nitre  some  time  ago  by  the 
ethyl  nitrite  process,  but  constantly  had  it  returned,  as  it  was  not 
the  spirit  of  nitre  people  were  used  to. 

Mr.  Wright  said  there  was  a  very  good  reason  for  the  complaints 
Mr.  Linford  said,  his  firm  had  had  from  time  to  time.  He  was 
quite  sure  that  if  any  pharmacist  who  had  been  in  the  habit  of 
selling  the  old-fashioned  sweet  spirit  of  nitre  laid  in  a  stock  of 
spirit  made  according  to  the  Pharmacopa'ia,  he  would  soon  have 
some  of  it  returned  on  his  hands  with  similar  complaints.  The}' 
were  all  aware  of  the  fact  that  sweet  spirit  of  nitre  was  emploj'ed 
very  largely  for  domestic  purposes,  and  amongst  other  things  for 
producing  a  diaphoretic  effect,  and,  according  to  his  experience, 
when  the  spirit  made  from  eth3'l  nitrite  according  to  the  18G7  and 
18S5  Pharmacopoeias  had  been  sent  out,  they  had  been  met  with 
the  complaint  that  it  failed  to  produce  that  distinct  effect  which 
was  certainly  obtained  by  sweet  spirit  of  nitre  made  according  to 
the  old  pi'ocess. 

The  President  said  no  one  would  dream  of  minimising  the  work 
of  Professor  Leech,  but  that  work  was  done  from  a  chemical, 
physiological,  and  pathological  point  of  view.  Bat  the  practice  of 
clinical  research  should  not  be  lost  sight  of,  and  they  should  not 
be  guided  too  much  by  theory  in  these  things.  Science  was  liable 
to  get  rid  altogether  of  the  result  of  experience.  As  a  diaphoretic, 
no  doubt  the  old-fashioned  spirit  of  nitre  was  a  different  thing  to 
ethyl  nitrite,  which  affected  the  arterial  pressure. 

Mr.  Ward  said  thej'  were  indebted  to  Mr.  Jones  for  bringing 
this  subject  forward.  It  ought  to  be  settled  for  the  peace  and. 
comfort  of  pharmacists  as  well  as  for  tlie  satisfaction  of  the  manu- 
facturer. He  had  made  a  note  as  to  the  variability  of  ethyl 
nitrite.  From  a 'sample  made  on  October  27,  18!»0,  1  c.c.  gave  2b 
c.c.  of  gas.  It  was  then  put  on  one  side,  and  was  not  opened 
until  December,  181)3.  The  bottle  was  about  three  parts  full, 
but  there  was  no  reason  to  suppose  that  a  large  amount  of  air 
had  ha<l  access  to  it.  When  examined  tliis  1  c.c.  gave  7  c.c.  of 
gas  instead  of  2">  in  1890.  He  had  examined  it  again  this  month, 
and  found  that  1  c.c.  gave  4*5  c.c.  of  gas.  It  was  made  from  as 
concentrated  a  solution  of  ethyl  nitrite  as  was  possible  to  obtain 
without  having  recourse  to  ver}'  sjiecial  means,  and  waa  a  fair 
indication  of  the  liability  to  ciiango  which  marked  this  bod^'.  It 
had  been  pretty  well  decided  that  the  presence  of  moisture  was  to 
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a  very  great  extent  the  accelerating  agent,  and  that  if  you  had 
a  sample  of  sweet  spirit  of  nitre  nearly  free  from  moisture  the 
liability  to  change  was  reduced.  If  pliarmacists  who  did  not 
make  their  own  would  insist  on  purchasing  B.P.  spirit  of  nitre 
instead  of  the  '850,  which  was  somewhat  extensively  pui'chased, 
they  would  insure  a  much  greater  ])ermanence  in  the  product. 
There  did  not  appear  to  be  much  difference  in  the  method  between 
one  and  the  other,  but  the  greater  amount  of  moisture  present 
greatly  accelerated  decomposition.  His  attention  had  been  drawn 
10  the  case  of  a  chemist  who  was  prosecuted  for  the  sale  of 
sweet  spirit  of  nitre,  which  had  a  specific  gravity  of  '850^  of  which 
5  c.c.  gave  2'G  c.c.  of  gas.  It  appeared  to  him  that  the  analyst 
or  inspector  did  not  act  very  wisel3^  but  he  managed  to  secure 
condemnation  of  the  article,  much  to  the  distress  of  the  chemist 
who  had  bought  it,  and  very  unwisely  supplied  it  after  keeping  it 
for  three  years,  not  being  aware  apparently  that  it  was  so  liable 
to  change.  Anything  which  would  bring  them  to  a  better  under- 
standing of  the  product,  and  relieve  them  from  harassing  inter- 
ference by  food  and  drug  inspectors,  XV'ould  be  a  boon. 

Mr.  Perry  said  six  or  seven  yeai's  ago  he  made  some  exjteriments 
on  the  keeping  properties  of  sweet  spirit  of  nitre  under  the  ordi- 
nary conditions  of  the  shop,  which  were  published  in  the  Pharnici' 
cciitical  Journal. 

Mr.  Jones,  in  repl}',  said  the  original  motive  for  setting  aside 
this  sample  was  to  find  how  long  one  could  keep  the  ordinary 
B.P.  spirit  if  the  best  conditions  were  adopted.  He  was  frequently 
asked  how  long  it  would  keep,  and  what  was  the  best  way  of 
keeping  it,  and  his  answer  always  was,  first  buy  the  B.P.  sample, 
and  then  put  it  in  the  cellar  ;  then  have  a  nitrometer  upstairs  and 
test  it  continually,  and,  if  necessary,  bring  up  some  of  the  stronger 
article  from  the  cellar  to  bring  it  up  to  the  proper  strength.  His 
samples  were  kept  in  the  original  bottle,  in  an  ordinary  cellar  not 
absolutely  dark. 

Mr.  Jones  was  thankcl  for  his  two  practical  papers. 
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The  next  paper,  the  substance  of  which  was  given  extemporary, 
consisted  of — 

NOTES   ON   THE  GEOLOGY,  BOTANY,  AND  RIVER 
SYSTEMS  OF  OXFORD  AND  NEIGHBOURHOOD. 

By  G.  C.  Druce,  M.A. 

I  have  been  askcJ  to  say  a  few  words  ou  the  ph^-siographj^'of 
the  country  round  our  ancient  and  classic  city.  I  must  ask  those 
who  know  our  district  to  pardon  me  touching  on  what  to  them 
maj'  be  a  threadworn  theme ;  and  to  those  to  whom  it  may  be  new 
and  strange,  I  must  offer  m}-  regrets  that  this  most  interesting 
subject  has  not  fell  into  better  hands  to  deal  with.  To  all  present 
an  apolog}-  is  needed  for  this  innovation  in  our  proceedings. 

Situated  as  we  are,  nearly  in  the  centre  of  England,  in  the  midst 
of  fairly  well  cultivated  and  fertile  country,  we  can  boast  no 
romantic  scenery  such  as  may  be  seen  in  the  precipitous  cliffs, 
mountain  gorges,  or  picturesque  waterfalls  of  Northern  Britain 
or  Wales.  But  although  placed  amid  tamer  scenery,  our  district 
offers  to  the  visitor  much  to  intei'est  and  charm.  We  can  boast 
no  great  elevation  of  surface,  but  our  highest  point,  Walbarrow 
Camp,  south  of  Hungerford,  is  nearly  1,000  feet  high,  and  the  emi- 
nences in  the  northern  part  of  Oxfordshire,  such  as  Edgehill  and 
Tadmarton  Camp,  are  about  800  feet.  As  late  as  the  end  of  the 
seventeenth  or  beginning  of  the  eighteenth  century  other  ideas 
prevailed,  for  the  then  curator  of  Ashmole's  Museum  wrote  to  in- 
quire of  a  fellow  antiquarian  which  was  the  highest  hill  in  Britain. 
Some,  he  says,  ".say  Penygent,  aivl  others  the  Peak;  but  for  his 
part  he  believes  Stokeenchurch  Hill,  in  Oxfordshire,  to  be  the 
highest  in  Britain."  It  was  over  this  hill  that  the  coach  road  from 
Oxford  to  London  was  made,  and  its  greatest  elevation  does  not 
attain  800  feet.  "\^sitor3,  therefore,  from  our  mountainous  parts 
of  Britain  must  forgive  my  use  of  the  word  elevation,  or  rather 
interpret  it  relatively  to  our  more  equalised  surface,  the  factor  in 
this  lessened  variability  being  the  geological  character  of  the 
rocks  of  which  it  is  composed.  The  older  primitive  rocks  of  igneous 
origin,  the  Silurian  or  Cambrian,  do  not  enter  our  boundaries. 
We  belong  to  more  recent  times,  and  our  rocks  —I  use  the  term 
rather  in  the  geologic  than  the  ordinary  sense — are  stratified.  The 
oldest  formations  are  found  in  the  northern  part  of  the  area,  and 
are  reproscntod  by  the  lias  group. 

From  Banbury,  travelling  southwards  thro  igh  the  district  from 


r.KITLSH    PHARMACEUTICAL    CONFERENCE.  411 

Oxford  to  Reading  and  Wiadsor,  the  ^visitor  would  pass  over  a 
succession  of  formations  arranged  in  more  or  lesB  regular  bands, 
which  cross  the  country  almost  west  and  east.  These  belong  to 
successive  periods  of  geologic  history.  With  a  trifling  exception, 
all  the  various  strata  in  our  area  would  thus  be  crossed  in  a  rail- 
way journey  of  an  hour  and  a  half.  It  is  this  successive  change 
in  the  strata  which  causes  the  pleasant  and  varied  character  of  the 
country  which  is  passed  through.  But  from  the  soft  character  of 
the  formations,  the  variations  are  gentle,  and  the  outlines  of  the 
scenerj-  are  marked  by  no  abrupt  changes  or  sharply  defined  forms. 
Instead,  we  get  gently  undulating  country,  broad  alluvial  meadows, 
low  and  rather  obscure  escarpments,  low  tracts  of  arable  land, 
gently,  softly  swelling  hills  of  chalk,  and  gravelly  heathland  as 
we  pass  along. 

If,  however,  the  visitor  enters  our  boundary  by  the  London  and 
North-Western  Railway  from  Bletchley,  he  will  not  cross,  but, 
instead,  will  follow  along  one  of  these  bands  of  strata  from  east  to 
west,  and  this  formation  is  the  London  clay,  which  forms  a  low, 
flat,  uniutei-esting  tract  of  country.  If  our  visitor  comes  from  the 
west,  and  enters  Berkshire  from  Swindon,  so,  too,  he  will  follow 
another  band,  in  this  case  composed  of  gault,  which,  like  the  Oxford 
clay,  forms  low,  flat,  uninteresting  country  between  Swindon  and 
Didcot. 

With  your  permission,  therefore,  I  will  shortly  enumerate  the 
various  geologic  formations  found  in  oixr  borders. 

The  oldest,  as  I  have  said,  is  the  Lower  lias  clay,  found  in  North 
Oxford,  which  exists  as  a  blue,  clayey  material.  Near  Banbury  it 
shows  itself  as  a  hard,  shelly  limestone,  full  of  innumerable  fossils, 
sufficiently  dense  to  allow  of  its  being  worked  into  chimney  pieces, 
Vv'hich  take  a  fair  polish.     It  is  locally  called  Banbury  marble. 

Next  to  this  comes  the  marlstoue,  which  forms  an  elevated 
plateau.  This  formation  was  once  covered  with  the  upper  lias, 
but  this  has  been  denuded  from  the  mere  elevated  portions  of  its 
area.  The  top  of  the  plateau  is  formed  of  a  stratum  called  the 
rock  band  ;  it  is  a  sandy  limestone  with  a  considerable  percentage 
of  iron  oxides.  Near  Banbury  it  has  been  extensively  ciuarried 
for  iron  ore.  In  1874  40,000  tons  were  excavated.  Near  Fawler, 
on  the  confines  of  Wychwood  Forest,  the  same  formation  is  also 
quarried  for  ironstone.  One  of  our  most  local  plants  is  found  upon 
it,  Tlilaspi  pcrfoJiatuui,  whose  distribution  is  confined  to  three 
counties. 

The  upper  lias  consists  of  bhieish  clay  ami  shales,  which  have 
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been  so  denuded  as  now  to  consist  only  of  narrow  strips  and  out- 
liers. A  well-lvuown  pharmacist,  Mr.  Beesley,  of  Banbury,  wliose 
work  in  natural  history  has  been  so  valuable,  has  made  a  very 
complete  list  of  its  fossils. 

Lower  oolites  are  repi'esented  by  some  sand}'  beds,  which  are 
found  ujion  the  upper  lias  beds  in  North  Oxfordshire.  Epwell 
Hill,  743  feet  high,  is  capped  by  them,  as  are  also  Wigginton. 
Crouch  Hill,  and  Tadmarton. 

The  Northampton  sand  really  inc  ludes  two  formations,  one  be- 
I'^nging  to  the  inferior,  the  other,  which  is  the  upper  portion,  to 
the  Great  oolite.  Eastwards  in  Lincolnshire,  these  formations  are 
separated  by  a  thick  bed  of  limestone,  which  has  thinned  out 
westwards,  so  that  in  Oxford  the  two  formations  have  met,  and  are 
almost  indistinguishable. 

Great  Oolite. — To  the  south  of  the  district  covered  b\'  the 
Northampton  sands  the  beds  known  as  the  Stonesfield  slates  occur 
in  the  form  of  a  laminated  limestone.  This  contains  an  immense 
number  of  fossils,  not  only  of  animals,  but  plants  and  insects.  A 
very  extensive  series  is  preserved  in  the  L^niversit}'  Museum  here. 
This  stone  splits  readily  along  the  bedding  planes  into  slabs  thin 
enough  to  be  used  for  roofing  purposes.  The  roof  of  Wadham  Col- 
lege may  be  cited  as  an  example. 

The  Tainton  quarries  have  produced  the  most  durable  stone  in 
the  countrj^ ;  Burford  Church,  Blenheim  Palace,  the  inside  of  St. 
Paul's  Cathedral,  and  many  old  buildings  in  Oxford  have  been 
built  out  of  stone  belonging  to  the  Great  oolite. 

The  upper  part  of  this  formation  consists  of  a  group  of  limestone 
marls  and  clays.  It  forms  a  tabulated  surface,  intersected  by 
narrow  channel-like  valleys.  In  fact,  it  forms  a  repetition  of  the 
marlstone  plateau,  and,  like  that,  is  dotted  over  Avith  outliers, 
which,  in  this  case,  consist  of  Forest  marble,  capjied  by  Cornbrash 
and  Oxford  clay.  East  of  the  Cherwell  it  is  cm'ered  with  a  thick 
deposit  of  drift,  which  gives  an  undulating  surface  to  the  country 
near  Brackle}'.  The  cscarjnnent  of  the  Great  oolite  is  much  broken 
by  faults.  Tiie  interesting  plants  found  on  this  formation  are  the 
very  local  l^tnclnjs  ;jrr))innir.a^  Salcia  jirntcnsis,  T/ildSjn'  jicr/alut- 
ttoii,  Astvafjalus  ((aniriis,  ('cjthahtnthi  ra  jxdhiis,  ('i/tiotjlossiim 
niontamim,  Monofropa.,  the  latter  plant  occurring  on  two  small  out- 
liers, one  at  Islip,  tiie  other  at  I^Iiddleton.  Plants  which  are 
especially  abuu'lant  on  this  formation  are  Cleniatis  ritalha^Car- 
(hnis  (  rtiij)ltttriis,  JJrdc/ii/podiiiiu  jiinnafnni,  and  Jlnniins  erectus. 

The  Forest  mm  Iilo  i>;  a   snlt-fMrniarion  of   flio  (Jiont  oolite,  and 
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is  SO  called  from  its  occurrence  in  Wychwood  Forest.  It  consists 
of  hard,  flagg}'  limestones,  much  ripple-marked,  and  often  formed 
of  oyster  shells  cemented  together  bj-  carbonate  of  lime.  It  is  of 
very  irregular  occurrence.  Next  to  this  in  age  is  the  cornbrash, 
■which  is  the  upper  formation  of  the  Lower  oolite,  and  consists  of 
a  group  of  limestones,  very  regular  in  its  bedding,  and  which 
stretches  across  Oxfordshire  in  a  rather  regular  band  of  not  very 
interesting  country.  It  is  well  adapted  to  the  growth  of  wheat. 
A  curious  row  of  inliers  of  the  cornbrash  are  brought  up  along  an 
anticlinal  line  stretching  far  eastwards.  They  occur  as  dome- 
shaped  masses,  rising  out  of  the  flat,  dull  plain  of  the  Oxford  clay, 
and  on  these  inliers  many  villages  have  been  built. 

None  of  the  foregoing  formations  extend  into  Berkshire. 

The  Middle  oolites  consist  of  the  Oxford  clay,  the  lower  calca- 
reous grit,  and  coral  rag.  The  former  I  have  alluded  to  ;  it  con- 
sists of  a  thick  blue  clay,  weathering  on  the  surface  to  3'ellow.  It 
covers  a  broad  tract  of  country  from  Lechlade,  by  Bamptou,  Duck- 
lington,  Hampton  Poyle,  the  dreary  flat  of  Otmoor  eastwards,  to 
the  Bucks  border.  It  is  to  this  formation,  and  the  proximity  of  the 
river,  that  Oxford  owes  its  humid  and  relaxing  air.  The  Oxford 
clay  is  600  feet  thick  near  this  cit}-.  In  the  west  a  thick  deposit 
of  drift  occurs,  the  Wychwood  outliers  being  capped  with  a  quartz- 
ose  gravel  at  an  elevation  of  500  feet.  On  these  places  several 
ericetal  and  uliginal  plants  occur  of  interest,  such  as  Erythrcea 
piilchella^  Sagina  nodosa^  Scirpiis  fiiiitans^  Peplis,  Comarum 
jjahistre,  Mentha  pijxrita,  M.  sylrci'tris^  Stellaria  palitstris, 
and  Riuncx  marithnus.  One  very  rare  and  exceptionally 
interesting  plant  found  on  the  Oxford  clay  is  Sonchus  j^dhistris. 
Roses  are  very  variable  on  the  clay,  while  Rubi  are  but  poorly 
represented.  The  lower  calcareous  grit  and  coral  rag  form  an  ele- 
vated plateau  overlooking  the  Oxford  clay,  which  extends  from 
Faringdon,  by  Cumuor,  immortalized  by  Scott,  to  Beckley  and 
Stanton.  Although  this  plateau  is  of  no  great  height,  yet  very 
extensive  and  beautiful  views  may  be  obtained  from  the  top  of  the 
northern  escarpment.  Avahis  per fol lata ^  Vicia  lathyroidcs,  Snluni 
dasyplnjlluin,  Cariim  scgctum,  CalaiithttJia  nepcta,  C  )iicntJiapfoIia, 
Gcninhaa  rotundlfoliuin,  G.  pyrcnaicumj  Sisyiiibriitm  sopJiia^ 
Carduus  tenurflorus,  Inipatiens  ijarviflora,  Arenaria  tcnuifolia, 
and  many  other  plants  occur.  The  small  valleys,  formed  by 
streams  which  flow  from  its  escarpments,  afford  the  most  interest- 
ing bog  land  in  the  district.  The  list  of  plants  is  too  extensive  to 
give  in  anything  like  detail,  but  I  may  say  that  Scivpus  sylvati- 
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cus,  PofcDiiogcton  jjJctiitaguicus,  three  speclefi  of  Utvicularia^  Far- 
nassia,  Finyuieula,  Droscra.  and  a  rich  series  of  sedges  are  to  be 
found. 

The  Headingtou  quarries  in  this  fonnation  have  yielded  much  of 
the  stone  of  which  Oxford  lias  been  built.  The  ruined  condition 
of  many  of  the  walls  is  owing  to  the  use  of  this  stone,  which 
weathers  very  badly,  especially  if  it  be  put  in  so  that  the  bedding 
planes  are  exposed.  The  bridge  at  Henley  is  also  built  of  this 
stone.     It  is  largely  composed  of  shells  and  corals. 

We  now  arrive  at  the  Upper  oolite,  represented  by  the  Kimme- 
ridge  clay,  and  the  Portland  sand  and  Portland  stone. 

The  Kimmeridge  clay  is  a  very  stiff,  dark-blue  or  olive  green 
clay,  sometimes  sandy,  and  occasionall}''  with  bands  of  fossiliferous 
limestone.  It  stretches  in  an  irregular  band  across  the  country, 
often  forming  flat  pasture  land,  but  on  the  eastern  side  is  obscured 
with  a  thick  daposit  of  drift.  Large  cr5^stals  of  selenite  are  found 
in  it  on  Shotover  Hill,  In  Berkshire,  at  the  juncture  of  it  with 
the  coralline  oolite,  one  of  the  springs  which  it  throws  out  is  suffi- 
ciently saline  to  give  rise  to  a  parti}'  marine  flora.  S<-ivpus  mnvi- 
timiis,  Apium  (jraveolcns^  Carcx  distans,  Spcrgulavin  marina, 
XanninchclUa  pcdiceUata,  Vauchcria  didiotoma,  var.  sidmiarina, 
etc.,  occur. 

The  Portland  sands  preserve  the  calcareous  grit.  They  are 
found  on  the  Shotover  range.  The  Portland  stone  is  a  white  lime- 
stone which,  like  the  Portland  sand,  is  only  very  sparingly  repre- 
sented in  the  area.  The  higher  portion  of  Shotover  Hill  is  formed 
of  these  beds.  On  the  ordnance  map,  the  iron  sands  on  the  top  of 
Shotover  Hill  are  coloured,  as  if  i\\ey  belonged  to  the  lower  green- 
sand,  but  they  have  also  been  placed  in  the  Purbeck  beds  ;  now 
they  are  believed  to  belong  to  the  Wealden  series,  a  fresh-water 
formation.  Those  sands  contain  a  very  thin  bed  of  excellent  ochre. 
The  vegetation  on  them  is  also  very  interesting,  but  enclosures 
have  done  much  to  rob  it  of  their  characteristic  flora. 

The  cretaceous  formation  next  claims  attention.  The  lower 
greensand  makes  a  light  arable  soil.  At  Faringdon  it  forms  the 
well-known  sponge  gravels.  For  a  considerable  distance  in  tho 
Vale  of  Berks,  this  band  of  lower  greensand  is  overlapped  by  the 
gault.  The  hills  of  Foxcombe,  Boars  Hill,  the  pleasant  Mooded 
district  of  Nuneham  (which  we  shall  see  on  our  excursion),  are  of 
this  formation. 

The  gault,  which  is  a  i)alc-blue  clay,  extemls  in  an  unbroken 
baud    across    tlie   area ;    tho   ground    is    flat,   and   often    marshy. 
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Runux'  inaritiiiiU!^,  Frifillaria,  Jiukns  ccrnua,  etc.,  are  found  en 
it. 

The  upper  greensand  extends  parallel  with  the  gault  in  a  belt  of 
valuable  arable  land  from  Wiltshire  to  Buckinghamshire. 

Next  to  this  comes  the  chalk,  which  forms  an  elevated  area  of 
south  Oxfordshire  and  central  Berkshire.  The  bold  northern  es- 
carpment stretches  from  the  Aylesbury  hills  across  to  Swindon,  its 
highest  point  being  touched  on  the  White  Horse  Hill,  nearly  9U0 
feet  high  ;  and  the  top  of  the  escarpment  is  marked  by  a  long  line 
of  British  encampments,  and  the  ancient  road  called  theRidgeway. 
The  views  from  the  heights  must  be  seen  to  be  appreciated.  The 
chalk  consists  of  the  lower  and  tipper  chalk,  which  may  be  distin- 
guished by  the  occurrence  in  the  upper  chalk  of  flints,  which  are 
usually  placed  in  the  bedding  planes.  The  cutting  at  Pangbourne 
shows  this  very  well  indeed.  The  flora  of  this  district  is  peculiarly 
interesting — Oi'chis  simia,  0.  militaris,  Oplirys  apifcra^  O.  mus- 
cAfcra^  Ncottia,  Linaria  repcns^  Ibcris,  IlcUeborus  cirtdls,  Daphne 
mczeveuin,  D.  laurcola.,  Galium  syJvcstrc,  Atropa.  Near  Newbury 
and  Hungerford  the  chalk  dips  under  the  river  Kennet,  which 
really  flows  through  a  synclinal  trough  of  chalk.  It  reappears  on 
the  southern  side  in  a  bold  escarpment  which  attains  the  highest 
point  of  the  chalk  in  southern  England,  namely,  975  feet.  Near 
Kintbury  some  2,000  or  3,(XXJ  tons  of  whitening  are  made  annually. 
It  is  prepared  from  the  upper  chalk  by  a  rough  process  of  grinding 
and  elutriation.  The  chalk  country  of  Oxford  forms  a  portion  of 
the  Chiltern  Hundreds.  In  the  south  part  of  Oxfordshire  and  the 
central  part  of  Berks,  the  chalk  becomes  more  or  less  covered  with 
tertiary  deposits.  Between  these  and  the  deposit  of  the  chalk 
formation,  which,  you  knoAv,  is  to  a  great  extent  composed  of  Fora- 
minifera  (which  our  revered  member,  H.  B.  Brady,  studied  so 
closely),  an  immense  interval  of  time  elapsed,  the  intervening  beds 
either  having  been  denuded  off,  or  the  chalk  must  have  been  raised 
above  water  level.  These  tertiary  beds  belong  to  the  Eocene  for- 
mation, and  consist  of  the  Reading  beds  and  London  clay.  It  is  to 
the  occurrence  of  these  two  formations  that  the  heathy  character 
of  so  large  a  portion  of  the  south  is  due.  The  Reading  beds  con- 
sist of  alternations  of  clay  and  sand.  The  London  clay  some- 
times contains  septaria.  Near  Wargrave  it  reaches  an  elevation 
of  about  5W  feet.  On  these  formations  such  plants  as  Centuncu- 
his,  liadiola,  Erica  Mrali.r,  E.  ciiicrca,  and  Vacciniuiu  are  found. 
To  the  Eocene  series  may  be  also  placed  the  Bagshot  beds,  which 
cover  a  large  surface  of  southern  Berkshire,  but  which   do  not 
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extend  into  Oxford,  These  Bagsliot  beds  coLsist  of  sand,  gravel, 
with  occasional  seams  of  pipe-cla}'.  The  surface  of  the  countiy  on 
them  is  completely  changed,  heath-land,  pine  plantations,  and  hilly 
country,  with  deep  alder  gullies,  and  bogs  covered  with  sundew, 
cotton  grass,  and  bog  mj'rtle  are  to  be  found.  Specially  interest- 
ing plants  of  this  area  are  Itleccbriiui,  IlyjiocJurris  glabra, 
Avnoseribj  Tccsdalla,  Osniinula,  Viola  lactca,  Phc<j02)tcris 
polypocUoides. 

A  large  area  of  southern  Berkshire,  near  Maidenhead,  is  covered 
with  low,  level  gravels.  On  these  Diantlnis  anneria,  Arabis 
pcrfoUata,  Lactuca  virosa,  etc.,  are  found.  When  I  have  men- 
tioned that  our  rivers  are  often  bordered  by  broad  alluvial 
meadows,  which  here  and  there  are  covered  with  Fritillcria  or 
fringed  with  Snowflakes,  and  underneath  which  rest  the  bones  of 
primeval  man,  or,  at  any  rate,  the  rude  instruments  ho  used, 
mingled  with  the  bones  of  the  animals  he  hunted,  such  as  />(»n 
primogenins,  the  wolf,  and  the  beaver,  I  think  that  the  salient 
features  of  the  geology  of  the  country  have  been  touched  upon. 

A  few  minutes  may  be  given  to  the  rivers,  or  rather  river, 
which  drains  our  area.  Oxford,  as  you  know,  is  seated  on  a  tongue 
of  land  between  two  rivers,  the  Thames  and  Cherwell,  and  the 
area  I  am  treating  is  almost  exclusively  in  the  Thames  basin.  A 
small  portion  only  in  the  north-east  drains  into  the  Ouse,  which 
flows  into  the  German  Ocean,  while  a  still  smaller  piece  in  the 
north-west  is  drained  by  the  Stour,  which  is  a  tributary  of  the 
Severn,  which  drains  into  the  Western  Sea. 

The  Thames  basin  contains  about  5,062  square  miles.  The  river 
takes  its  rise  near  the  Foss  road,  from  the  oolitic  limestone  rocks 
of  the  Cotswolds,  the  escarpment  of  which  is  the  western  boundary 
of  the  basin.  The  reputed  source  of  the  Thames  is  in  Trewsbury 
Mead,  about  three  miles  south-west  of  Cirencester.  The  Thames 
head,  which  Lcland  called  the  very  head  of  Isis,  is  only  330  feet 
above  the  sea  level.  From  this  point  to  the  Xore,  the  river  mea- 
sui*es  210  miles.  For  1 10  miles  of  its  course  it  touches  the  counties 
of  Oxford  and  Berks,  that  is,  from  St.  John's  Bridge,  near  Lech- 
lade — where  was  formerly  a  priory  of  Black  Canons — to  Old  Wind- 
sor. From  Lechlade  to  Oxford  its  bed  is  i)rincipally  excavated  in 
Oxford  clay,  the  escarpment  of  the  coralline  oolite  overlooking  it 
on  its  southern  side,  while  the  Faringdon  Clumps,  i)lanted  by  the 
poet  Pye,  and  the  bold  headland  of  Wj'tlmm,  and  the  fir-topped 
Hirst  of  Cumnor,  so  often  alluded  to  by  Matthew  Arnold,  are 
prominent  objects  on  its  southern  side. 
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Between  Oxford  and  AVindsor  the  rivei-  cuts  its  way  through 
successive  bands  of  strata,  often  at  a  direct  angle  to  their  strike. 

In  its  progress  through  our  district  the  Thames  receives  many 
tributaries.  Among  these  may  be  mentioned  the  Windrush, 
which,  like  the  Thames,  takes  its  rise  from  the  Cotswolds,  and  is 
the  largest  aflfluent  of  the  Thames.  Drayton  called  it  the  nitrous 
Windrush.  In  its  rather  straight  course  through  Oxfordshire  it 
passes  by  Burford,  Avhich  has  a  most  handsome  and  interesting 
church,  and  through  a  country  which  was,  at  the  beginning  of 
the  centur}',  open  downs,  covered  with  short  sweet  grass  and 
redolent  of  thyme,  where  Anemone  indsatilla.  the  musk  orchis, 
the  field  rag-wort,  the  purple  milk  vetch,  and  spider  orchis  grew, 
but  which  now,  alas !  are  bleak  tracts  of  arable  ground,  with  only 
an  occasional  strip  of  grass  by  the  I'oad-side  to  tell  of  the  former 
vegetation.  In  such  places  Stachys  (jernianica  is  still  to  be  found. 
Passing  Witnej',  whose  ancient  industry  of  blanket  manufacturing- 
was  fostered  by  its  water,  the  Windrush  enters  the  Thames  near 
Cokethorpe.  The  Evenlode,  another  tributary,  brings  in  its 
turbid  waters,  gathered  at  its  commencement  from  a  wide  tract 
of  lias,  which  forms  an  obscure  and  low,  and  not  very  recognisable 
watershed  between  the  Thames  and  Severn,  about  450  feet 
above  the  sea  between  the  "  mercat "  town  of  Stow  and  Icomb. 
The  Evenlode  runs  its  course  of  thirty  miles  in  winding  sweeps, 
whose  general  direction  is  almost  parallel  to  that  of  the  straighter 
stream  of  the  Windrush,  It  passes  by  Churchill,  the  birthplace 
of  Warren  Hastings  and  William  Smith,  the  father  of  geological 
science,  and,  washing  the  ruined  Cistercian  monastery  of  Bruern 
Abbey,  glides  under  the  once  extensive  forest  of  Wychwood,  and 
in  its  course  by  Stonesfield  quarries  to  Handborough  passes 
through  well- wooded  and  picturesque  country,  forming  part  of  the 
demesne  of  historic  Woodstock,  itself  lending  a  great  charm  to  the 
scene  by  its  beautiful  curves,  bordered  by  terraced  slopes,  whose 
hanging  woods  are  here  and  there  adorned  with  the  pencilled 
flower  of  the  wood-vetch,  or  starred  with  the  rare  Gagca.  Wych- 
wood contains  two  species  of  Ci/noglossum,  Atvopa  belladonna  in 
plenty,  and  both  Ilcllcborns  foetidus  and  viridis.  The  curious 
tooth-wort,' Lafhrea,  is  also  found  there,  as  well  as  the  rare  Salvia 
pratensis  and  the  limestone  polypody.  The  Evenlode  enters  the 
Thames  near  Cassington,  once  the  home  of  the  Percys  of 
Northumberland.  From  this  spot  the  Thames  curves  in  a  bold 
sweep  to  the  northwards,  round  the  beautiful  woods  of  Wytham. 
These  woods  are  situated  on   the  sides  of  an  eminence,  once  the 
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bito  of  a  castle  belonging  to  Cynewulf,  King  of  the  West  Saxous, 
commanding  extensive  views  of  the  valley  of  the  Upper  Thames. 
They  are  verj'  interesting  from  a  botanical  point  of  view,  contain- 
ing as  they  do  Afropa,  Hyoscyaii}its,  ]'c)'bascum  thajiszis,  Daphne 
Icmrcola,  Samolvft,  Astragalus  'jlycyp/njlhis,  Monotropa^  the  white- 
fiowered  helleborine,  the  bee,  the  frog,  the  marsh,  and  butterfly 
orchis,  and  Carcx  ])cn(htla. 

Near  Wytham  is  Godstow,  where  AristoJochia  occurs,  and  the 
rare  Kitclla  viacronata  has  been  found. 

At  Yarnton  the  Thames  turns  southwards  to  Wolvercote,  where 
the  maximum  amount  of  water  passing  in  flood  time  was  estimated 
at  over  70,OX)  cubic  feet  per  minute. 

The  many  small  branches  of  the  Thames  at  Oxford  give  a  home 
to  a  rich  variety  of  marsh  plants,  the  chief  varieties  being 
Liiinmnthcs,  St'iii  lafifoliuin,  Fritillaria,  Utn'cttlan'a,  Ilydro- 
cliaris,  Jivvicx.  viarithmts,  Mentha  pitler/ium,  Polyyonum  minus. 

At  Oxford  the  Thames  receives  another  important  tributary 
from  Oxfordshire,  namely,  the  Cherwell,  which  has  a  catchment 
basin  almost  equal  to  the  Thames  above  Oxford,  namely  GiX)  square 
miles.  It  rises  in  Northamptonshire,  near  Charwelton,  on  the 
elevated  tableland  of  lias,  capped  here  and  there  with  outliers  of 
oolite,  from  which  three  springs  send  their  M'aters  respectively  to 
the  German  Ocean,  the  English  Channel,  and  the  Bristol  Channel. 

At  Abingdon  the  Thames  is  rc[)lenished  by  the  Ock,  a  purely 
Berkshire  watercourse,  Avhose  numerous  sluggish  streams  drain 
the  Vale  of  the  White  Horse,  which  is  excavated  for  the  most 
part  in  Kimmeridgeclay.  In  this  area  Doronic\im  pardaJianehcs, 
Polyyoinnn  diiuwtorum,  Sedun}  dasyphyllu)ii,Cala)iiintha  nej>eta, 
WaJthnhcryia  hcdcvaeca,  Viola  paJnstris,  Ei^iiisctum  sylvatirtiin 
occur.  Below  Abingdon  the  Thames  soon  passes  into  cretaceous 
beds,  and  at  Clifton  Hampden  flows  past  bold  cliffs  of  conglo- 
merate, formed  bj'  the  greensand,  to  Dorchester,  which  is  on  the 
site  of  the  Roman  camp,  Diirocina,  itself  occupying  'an  earlier 
British  settlement,  and  which  gave  its  name  to  the  episcopal  see 
founded  by  Birinus  in  GHi.  Under  the  walls  of  the  magnificent 
church  flows  the  Tliani'^,  which  rises  in  the  high  ground  of 
(^nainton  and  Brill,  and  the  lower  chalk  escar[)ment  near  Tring, 
ill  Buckinghamshire,  drains  in  its  flexuous  course  a  very  similar 
tract  of  country  to  that  drained  l)y  tlie  Ock  in  Berkshire.  The 
river  near  Dorchester  affords  the  beautiful  Snowflake,  and  it  is 
boi-doyd  by  Ari>nis  (rdannts,  which  I  believe  to  bo  native  113'  tiic 
'i'liamos. 
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From  liistoric  Wallingford  the  Thames  coutimies  its  southern 
course  through  a  narrow  and  beautiful  green  valley  adorned  with 
fine  elms  and  bordered  by  hills  of  chalk,  often  well  wooded  on  the 
slopes,  or  studded  with  bushes  of  Juniper.  These  woods  have 
belladonna,  Solomon's  seal,  the  butcher's  broom,  the  monkey, 
soldier,  bee,  fly,  frog,  burnt,  bird's-nest,  and  many  other  orchids, 
PyvoJa  minor,  and  Pijrus  tornu'nalis.  The  grassy  slopes  are 
resplendent  with  the  chalk  milkwort  and  horseshoe  vetch,  or  here 
and  there  show  AncDionc  Pulsatilla.  Lactuca  virosa  is  to  be 
seen  on  the  wooded  banks,  and  in  the  more  inland  portions  i)a^^/;nr 
}:v.'zcreum  is  native.  In  the  course  from  Wallingford  to  Reading 
the  Thames  receives  a  small  Berkshire  stream  called  the  Pang,  so 
called  from  a  Saxon  word  signifying  pain  on  account  of  the  hard- 
ness of  the  waters.  From  lovely  Pangbourne,  beloved  b}-  artists, 
where  the  bright  but  calcareous  water  of  the  Pang  mingles  with 
the  greener  coloured  Thames,  the  parent  stream  passes  on  under 
the  hanging  woods  of  "Whitchurch,  and  by  Maple  Durham's 
charming  mill,  and  by  the  Eliicabethan  mansion  of  the  Blounts  to 
the  busy  town  of  Reading.  A  locality  for  Galium  sylvestris  is 
in  this  vicinity.  At  Reading  another  feeder  of  the  Thames  comes 
in,  namely,  the  Kennet,  bright  for  silver  eels  renowned,  whose 
principal  source  is  in  the  chalk  downs  of  Wiltshire,  but  which 
has  also  two  Berkshire  tributaries,  the  Lambourne  and  the 
Emborne.  The  one  rising  near  the  seat  of  a  castle  of  Alfred,  and 
the  ancient  battlefield  of  (Escesdune,  the  other  passes  from  High 
Clere,  by  the  site  of  Falkland's  last  battle.  In  this  area  the  bog 
myrtle,  the  Rhamnus  fvangula,  two  of  the  sundews,  two  Utricu- 
laridSj  and  many  other  interesting  plants  are  to  be  found. 

From  Reading  the  Thames  passes  by  the  hanging  woods  of 
Sonning,  with  Dipsacus  pilosus,  Scir2)U!i  sylvaticus,  and  passes 
under  Shiplake's  ancient  bridge,  near  which  grows  the  great 
dodder,  and  then  receives  the  river  Loddon,  which  Pope  described 
as  the  "Loddon  slow  with  verdant  alders  crowned,"  a  stream  of 
great  charm,  and  extremely  rich  in  vegetation.  It  is  the  home  of 
the  rare  Potamogcton  fluitans,  P.  rn/csceus,  Typha  anyustifolia, 
Carex  stricfa,  C.  axillaris,  C.  vcsicaria,  etc.,  and  a  profuse 
growth  of  the  lovely  Snowflake.  From  Shiplake  the  Thames 
passes  Henley,  the  most  ancient  town  in  Oxfordshire,  and  Park 
Place,  situated  on  high  ground  300  feet  above  the  river.  Linaria 
rcpc.ns  is  plentiful  here,  as  is  Ilypcricuin  inontanuni,  Euphorbia, 
Esula,  Diantlius  ariiwria,  Spiranthcs  autuinnalis,  and  Viscum 
are   also   in   the  vicinity.     Between  Hambledon  and  Marlow  is 
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"  that  beautiful  valley  through  which  the  Thames,  not  yet  defiled 
by  the  precincts  of  a  great  ca])ital,  nor  rising  and  falling  with  the 
flow  and  ebb  of  the  tide,  roils  under  woods  of  beech  round  the 
gentle  hills  of  Berkshire." 

I  may  now  just  allude  to  the  fact  that  the  ancient  culture  of 
woad  was  carried  on  at  Wantage  until  the  beginning  of  this 
centurj',  and  tliat  in  a  village  near  Didcot  a  small  quantity  of 
hops  has  been  grown  for  many  years. 

The  following  plants  found  ia  our  area  are  of  especial  interest 
to  the  pharmacist : — 

Anemone  piilsot/'lla,  Ildlcbovus  vii-idis^  11.  faitidus,  Papaver 
somnifcruni,  P.  rJuvas,  Jirassica  alhn,  li.  nigra^  Cochlcai-la 
nrinoracia,  Isatis  tincforta,  Prscda  lutcola,  Uro.scra,  Linuni 
rathaificuiii,  L.  itsitatifmiiuHni,  Jihcnnnns  frangnla,  R.  cathar- 
ticiis^  SarotJtammrs,  Mdilotus,  Daitcus,  Kot<a  canina,  QCnantJw 
crocata^  Aphun  graveolcns,  Corniis:,  Sanihvc.us,  ^^al<'r^i(lna,  Anthc- 
mis  nobiliti,  Tanacefuin,  Artemisia  absinthium^  Inida  helenixm, 
Lactuca  rimsa,  Tara.ractnn,  Ergt/ira'd,  Mcnyant/ics,  Jiorago, 
SymphgtiDn^  Datura,  Jlyoscyannis,  Atropa,  Solannm  dulcamara, 
Verhascum  thapsus,  Digitalis,  Lcnnurus,  Marrubium,  A[entha 
p)ipcrita,  J\f.  pulegium,  Polygonum  bistorta.  Daphne  laureola,  D. 
inczerc^im,  ArisfoloeJtia  eleuuditis,  Asarum  europaiuin,  Ilumiihis, 
IJlmus,  Qurrcus,  Pojrulits,  Salij;  Jiiniperus,  Convallaria,  Poly- 
gonatum,  Colchiciim,  Acorns,  Triticum  repens,  Lastrea  Jilij--)nas, 
Lycopodium. 


The  President  said  tiioy  could  not  e.xpect  the  Conference  to 
discuss  this  paper  in  the  ordinary  way,  but  ho  was  sure  they 
would  bo  all  ready  to  get  up  and  express  their  thanks  to  Mr. 
Druce  for  the  marvellous  view  he  had  given  of  so  wide  a  subject. 
This  paper  had  fgrmed  a  most  pleasing  interlude  to  other  papers, 
and  it  occurred  to  him  that,  as  in  connection  with  the  Britisii 
Association  there  were  evening  lectures  which  formed  a  great 
feature  of  their  meetings,  so  it  might  bo  possible  at  future  meet- 
ings to  devote  the  Tuesday  evening  of  tiio  Conference  to  any 
special  feature  connected  with  tiie  district  iu  which  they  were 
assembled,  where  there  was  a  man  capable  of  dealing  with  any 
of  the  special  features  connected  with  the  natural  science  of  the 
ncighbouriiood,  though  he  did  not  suppose  they  would  always  be 
able  to  find  so  cai)ablo  a  man  as  Mr.  J)ruco.  It  was  truly 
marvellous  that  lie  should  bo  able  to  say  si  much  in  so  short  a 
time. 
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lu  the  absence  of  the  author,  the  following  paper  was  read  by 
Mr.  Naylor  :— 

ANIMAL    EXTRACTS. 
Br  C.  E.  Stuart,  B.Sc. 

Notwithstanding  the  investigations  and  statements  of  Con- 
tinental observers,  the  omploj^nieut  of  extracts  of  animal  origin 
in  the  treatment  of  disease  had  made  but  slow  progress  in  Eng- 
land up  to  1891.  In  that  year,  however.  Dr.  George  E..  Murray, 
of  Newcastle-on-Tyne,  treated  a  case  of  myxcedema  by  the  hypo- 
dermic injection  of  an  extract  prepared  from  the  thyroid  gland 
of  the  sheep,  and  the  phenomenal  success  which  ]-esulted  is 
undoubtedly  one  main  cause  of  the  large  amount  of  attention 
which  has  since  been  directed  to  various  animal  extracts.  As  it 
is  the  duty  of  the  pharmacist  to  make  himself  acquainted  with 
the  origin,  nature,  and  properties  of  every  substance  which  the 
medical  man  ma}^  require  to  use  in  the  treatment  of  disease, 
whether  animal,  vegetable,  or  mineral,  I  hope  the  following  brief 
and  incomplete  memoranda  and  notes  will  not  be  considered  out 
of  place  as  a  communication  to  this  Conference. 

The  hypothesis  on  which  rests  mainly  the  use  of  animal  ex- 
tracts as  curative  agents  is  that  of  Brown-Sequard,  namely,  tlla^ 
'■  all  the  glands  of  the  bod}',  whether  they  have  excretory  canals 
or  not,  give  to  the  blood  useful  principles,  the  absence  of  whicli 
is  felt  when  those  glands  are  extirpated  or  destroyed  by  disease.'" 
Later  he,  with  D'Arsonval,  extended  this  hypothesis  to  all  parts 
of  the  body,  and  pi'oposed  to  employ  in  the  human  being,  when- 
ever the  action  of  an  organ  is  wanting,  liquids  extracted  from 
the  same  organ  taken  from  animals  in  good  health.  Thus  the 
testicle,  in  addition  to  its  secretion  containing  spermatozoa,  which 
passes  away  through  the  ducts  provided  for  the  purpose,  is  sup- 
posed to  secrete  also  a  watery  fluid  which  is  constantly  being 
absorbed  into  the  blood,  and  acts  as  a  stimulant  nervine  tonic. 
Consequently  Brown-Sequard  advocated  injection  of  this  fluid  into 
the  sj'stem  whenever  symptoms  indicated  the  need  for  such  a 
tonic. 

Again,  it  is  stated  that  such  glands  as  the  ovaries,  pancreas, 
kidney,  have  in  addition  to  their  own  excretory  functions  also  an 
influence  in  the  general  physiology  of  the  system,  through  tlie 
medium  of  liquid  secretions  taken  up  from  them  by  the  blood. 
For  example,  a  form  of  diobetes  is  believed  to  be  connected  with 
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disorder  or  destruction  of  the  pancreas.  In  certain  animals  extir- 
pation of  tlie  pancreas  produces  this  form  of  diabetes.  It  is  not, 
however,  the  loss  of  the  pancreatic  juice  which  enters  the  in- 
testine through  the  duct  of  the  pancreas  to  which  the  disease 
must  be  attributed,  for  ligaturing  this  canal  does  not  produce  the 
diabetes ;  hence  the  inference  that  the  pancreas  has  an  internal 
secretion  which  is  of  importance  to  the  animal  economy. 

If  we  consider  the  ductless  glands,  the  thyroid  affords  a  typical 
example  of  the  value  of  these  internal  secretions,  and  also  of  the 
success  which  follows  the  introduction  of  extracts  from  healthy 
glands  into  a  patient  who  is  suffering  from  the  impairment  or 
loss  of  function  of  his  own  glands. 

As  regards  the  nature  of  the  secretions,  the  difficulty  of  isolating 
any  definite  substance  from  them  is  very  great.  The  inorganic 
constituents  do  not  present  any  remarkable  feature,  and  the 
organic  constituents  are,  as  a  rule,  present  in  small  quantity, 
and  tests  for  their  identification  are  vague  and  unsatisfactory. 
Even  if  separated  and  identified,  it  is  not  to  be  assumed  that  any 
product  is  an  '-active  principle"  until  it  has  been  subjected  to 
careful  and  prolonged  physiological  and  clinical  tests. 

The  action  of  these  secretions  in  the  system  has  been  assumed 
by  Poehl  to  be  due  to  the  supposed  presence  in  all  of  them  of  one 
principle  typically  met  with  in  the  testicular  secretion,  to  which 
has  been  given  the  name  spermine.  This  is  absorbed  into  the 
system,  and  confers  its  special  tonic  pov.'ers.  Spermine  is  a  base 
which  was  discovered  by  Schreiner  in  the  animal  semen.  It  has 
been  shown  to  be  present  in  tlie  thyroid  body,  pancreas,  spleen, 
and  ovaries,  and  it  appears  to  be  a  normal  constituent  of  the 
human  body  and  circulates  in  the  blood.  However  active  it  may 
be  as  a  general  tonic,  it  cannot,  I  think,  be  considered  to  be 
efficacious  in  cases  of  disease  due  to  arrested  function  of  special 
glands,  such  as  th^  thyroid  or  the  pancreas. 

Another  suggestion  is  tJiat  each  gland  has  its  own  special  active 
principle,  which  may  be  a  ferment  or  an  albumose;  or,  again, 
in  certain  cases  it  has  been  suggested  that  there  are  organic 
compounds  of  phosphorus  whicli  liave  been  supposed  to  exert  a 
tonic  action. 

Animal  tissues  in  their  normal  healthy  condition  a]'0  aseptic, 
and  it  is  therefore  only  necessary  to  ])ay  the  most  scrupulous 
attention  to  cleanliness  and  antiseptic  conditions  to  produce  ex- 
tracts which  may  be  safely  used.  The  required  gland  or  organ 
must  bo  dissected  out   from   the  body  with  knives   and   forceps 
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which  have  been  sterilised  in  the  flame  of  a  bunsen  burner,  and 
the  glass  plates,  glass  mortars,  measure  glasses,  scale  pans,  and 
every  other  article  used  must  be  cleaned  with  soap  ami  water 
and  rendered  aseptic  by  soaking  in  a  5  per  cent,  solution  of 
carbolic  acid,  and  rinsing  with  a  plentiful  supply  of  distilled 
water  which  has  been  sterilised  by  boiling.  The  hands  and  arms 
of  the  operator  should  be  scrubbed  with  soap  and  water,  Avashed 
in  the  5  per  cent,  carbolic  water,  and  finally  with  sterilised 
water. 

'Jlnjroid  Extract. 

In  making  this  the  formula  originally  published  by  Dr.  Murray 
is  adhered  to,  because  it  furnishes  a  preparation  which  is  active, 
concentrated,  and  retains  its  activity  for  a  I'easonable  time,  and 
also  because  it  is  essential  for  the  manufacture  of  a  good  extract 
that  absolutely  fresh  glands  shall  be  used. 

In  preparing  the  glands  it  is  best  to  get  them  cut  from  the 
freshly  'killed  sheep  rather  than  to  trust  to  the  butcher  to  send 
them  in  at  his  convenience,  possibly  after  a  few  days'  delay.  As 
regards  the  small  cysts  occasionally  found  in  the  lobes,  the  matter 
they  contain  is  not  pus,  but  seems  to  bo  of  a  fatty  nature  ;  they 
are,  however,  for  the  sake  of  caution,  better  left  out  of  the  extract. 
Hypertrophied  lobes,  such  as  may  be  met  with  from  time  to  time 
three  or  four  inches  long,  should  also  be  rejected. 

The  lobes  after  being  cleaned  from  fat  and  connective  tissue  ai-e 
sliced  thinly  and  bruised  in  a  mortar ;  for  every  lobe  is  added 
1  c.c.  of  glycerin  and  1  c.c.  of  sterilised  water.  The  mixture  is 
allowed  to  stand  for  twenty-four  hours,  and  is  then  squeezed  off 
through  fine  calico.  The  product  measures  3  c.c.  for  every  lobe, 
and  is  a  thick,  dull  red,  cloudy  liquid. 

For  hypodermic  use  water  containing  0"5  per  cent,  of  carbolic 
acid  takes  the  place  of  the  plain  water. 

A  powder  which  keeps  well  may  be  made  by  simply  expressing 
the  juice  from  the  glands,  mixing  it  with  sugar  of  milk,  spreading 
it  in  a  thin  layer  on  glass  plates,  and  drying  at  90°  F.  The 
weight  of  the  dry  powder  may  be  made  up  to  1  gi-amme  for  every 
thyroid  lobe  employed.  This  is  three  times  the  strength  of  the 
liquid  extract. 

The  investigation  of  the  constituents  and  active  principle  of  the 
thyroid  gland  has  had  results  which  are  chiefly  of  a  negative 
nature.  According  to  Dr.  Gourlay,  Journal  of  Physiology,  vol.  xvi., 
No.  1,  the  thyroid  extract  contains — 
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1.  A  nucleo-albumin,  coai^ulatiug  at  50°  to  57°,  prccipitable  b}' 

magnesium  sulphate   and   also   by  water   frona   the  gland 
pounded  up  with  salt. 

2.  Very  little  proteid. 

i-5.  No    mucin,  the    nucleo-albumin    having   been    mistaken    for 
this. 

4.  No  proteose  or  peptone. 

5.  Possibly  a  ferment. 

I  have  confirmed  the  first  four  results,  but  it  is  to  be  noted  that 
the  biuret  reaction,  indicating  proteose  or  peptone,  "  I'ose-pink 
colour  on  the  addition  of  traces  of  copper  sulphate  and  some 
sodic  hydrate,"  is  readily  obtainable  if  the  thyi'oid  lobes  are  not 
fresh. 

As  regards  Dr.  Clourla^-'s  suggestion,  "  with  all  resserve,"  that 
the  nucleo-albumin  may  be  the  active  principle  since  it  i.s  found 
in  the  peculiar  secretion  of  the  gland,  because  it  is  the  only  part 
of  the  tissue  that  resists  (partially  at  least)  gastric  digestion,  I 
would  remark  that  nucleo-albumin  is  not  peculiar  to  the  secretion 
of  the  thyroid,  but  may  be  obtained  from  almost  any  cellular 
organ,  and  it  remains  to  be  shown  that  this  particular  nucleo- 
albumin  has  properties  ditfering  from  that  obtained  from  any 
other  source.  Also,  that  it  is  quite  possible  that  bodies  which  are 
destroyed  b}'  artificial  digestion  may  be  absorbed  into  the  system 
through  the  stomach  walls  without  change. 

As  regards  the  presence  of  a  ferment,  the  powder  prepared  as 
described  by  Mr.  White  in  his  paper  read  before  the  Conference 
last  year,  by  precipitating  with  calcium  phosphate  an  aqueous 
extract  of  the  gland,  is  stated  to  be  active,  and  may  contain  a 
ferment.  In  my  own  experiments  in  search  of  the  active  principle, 
the  following  process  has  been  adopted  at  the  suggestion  of  Dr. 
G.  Murray.  One  hundred  thyroid  lobes  were  sliced  fine  and 
allowed  to  stand  for  several  weeks  in  absolute  alcohol.  The 
alcohol  was  jjoured  off  and  the  glands  dried,  when  they  were 
extracted  with  water.  The  aqueous  extract  was  evaporated  under 
reduced  pressure  at  30°  C.  to  a  small  bulk,  and  ])0ured  into  ten 
times  its  volume  of  absolute  alcohol,  producing  a  copious  grey 
])recipitato.  This  precipitate  was  again  exlracie<l  with  water  and 
])0'ired  into  alcohol,  giving  a  second  precipitate  of  less  bulk,  ou 
which  the  extraction  and  precij)itation  were  repeated,  and  the 
final  nlcoholic  precipitate  was  dried  and  powdered.  This  process 
coagulates  nr  gets  rid  of  proteid  and  nucleo-albumin,  together 
with  lecithin  and  fat,  and  probably  excludes  bodies  other  lliau  a 
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ferment ;  but  as  to  the  proof  of  this  being  one,  no  experiment 
parallel  to  those  which  can  be  made  in  the  case  of  others  is  avail- 
able. We  must  wait  for  physiological  proof  of  its  activity,  and 
experiments  in  this  direction  are  being  conducted  by  Dr.  Murray. 
The  powder  from  1(X>  glands  weighs  "TO'i  gramme. 

With  respect  to  an  improved  formula  for  the  preparation  of 
thyroid  extract,  there  is  at  present  no  published  evidence  that 
any  method  of  preparing  it  gives  better  results  than  Dr.  Murray's 
original  formula. 

Brain  Extract. 

The  method  I  have  used  for  the  preparation  of  a  brain  extract 
has  been  to  take  the  brain  of  a  rabbit,  slice  it,  and  rub  it  in  a 
mortar  with  1  cubic  centimetre  of  gl^'^cerin,  and  1  cubic  centi- 
metre of  (>5  per  cent,  carbolic  acid  to  every  gramme  of  its  weight. 
Allow  to  stand  twenty-four  hours,  and  squeeze  with  strong  pres- 
sure through  fine  linen.  This  is  somewhat  similar  to  the  method 
of  preparation  used  by  Babes,  who  made  an  emulsion  of  the 
sterilised  brain  with  five  parts  of  bouillon  {Dciitche  Med.  Woch., 
July  28,  1892). 

The  product  is  a  pinkish  white  emulsion,  consisting  of  almost 
the  whole  brain  substance,  there  being  left  on  the  linen  chiefly 
membrane.  In  seventy  rabbits  I  find  the  average  weight  of  the 
brain  to  be  8-57  grammes,  the  highest  being  11-7  and  the  lowest 
7'2  grammes,  and  the  average  yield  of  the  cerebrine  alpha  was 
23'5  c.c.  The  s.g.  of  the  extract  is  1'087  Ten-minim  doses  of 
this  extract  have  been  injected  with  good  effect  in  cases  of  neuras- 
thenia, locomotor  ataxy,  and  other  nervous  cases. 

This  preparation  contains  in  solution  a  little  proteid,  and  in 
suspension  protagon,  lecithin,  cholesteriu,  and  cerebrin,  and  is 
most  interesting  on  account  of  its  complex  character,  the  definite 
nature  of  its  chief  constituents,  and  the  freedom  from  irritation 
and  abscess  following  on  the  injection  of  its  considerable  pro- 
portion of  solid  matter  under  the  skin. 

Dr.  J.  Althaus  in  his  paper  on  this  extract  {Lancet,  December 
2,  1893),  which,  as  above  prepared,  he  calls  cerebrine  alpha, 
suggests  that  its  action  on  the  nervous  system  maj'  be  twofold, 
and  due,  first,  to  the  injection  of  a  highly  specialised  pabulum  of 
nervous  matter ;  and  second,  to  the  decomposition  of  the  lecithin 
and  protagon  which  it  contains  through  the  alkali  of  the  blood 
into  choline,   glycerophosphoric  acid,  and  stearic  acid.     Choline 
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is  an  alkaloid  which  acts  as  an  antitoxin  by  reason  of  its  oxidis- 
ing action  on  the  blood.     In  small  doses  it  produces  pyrexia. 

It  is  an  interesting  fact  in  this  connection  that  Dr,  A.  Robin, 
of  Paris,  has  recently  published  successful  results  of  the  use  of 
glycerophosphoric  acid  and  its  salts  in  nervous  cases  {Lancet ^ 
May  5,  18f)4).  Hence  both  the  choline  and  the  glycerophosphoric 
acid  may  be  active  in  the  extract. 

Spinal  Cord  Extract. 

This  is  si)nilar  in  its  nature  and  effects  to  the  brain  extract. 
Its  preparation  is  more  troublesome,  as  the  spinal  cord  must  be 
obtained  by  carefully  ciitting  away  the  upper  portion  of  the 
vertebrfG  of  a  rabbit  with  a  bone  forceps  until  the  whole  cord  is 
exposed,  when  this  may  be  lifted  out  together  with  the  medulla 
oblongata  ;  the  arachnoid  membrane  may  readily  be  stripped  off 
and  the  cord  divided  and  treated  as  the  brain  extract.  Dr. 
Althaus  has  named  this  myeline  alpha  to  distinguish  it  from  the 
histological  "myeline,"  a  constituent  of  the  central  nerve  libre. 
The  average  weight  of  the  spinal  cord  I  found  to  be  4'r;8  grammes, 
the  highest  being  G'2  grammes  and  the  lowest  3  grammes,  and 
the  average  yield  of  myeline  alpha  was  12"3  c.c. 

Sjjh'cn  Extract. 

On  opening  the  bod}'  cavity  of  the  rabbit  in  the  usual  position 
for  dissecting,  and  moving  the  bowels  to  the  left,  the  spleen  will 
be  seen  as  a  narrow  reddish-brown  organ  13'ing  just  behind  and 
across  the  stomach,  which  is  easily  dissected  away  from  the 
peritoneal  membrane  in  which  it  is  folded.  It  has  a  characteristic 
bright  red  colour,  and  varies  considerably  in  size,  being  from  \\ 
to  2^  inches  long,  atd  from  I  to  I  of  an  inch  in  diameter.  It 
weighs  on  an  average  "89  gramme.  An  extract  may  be  prepared 
from  it  by  rubbing  it  up  with  enough  of  a  mixture  of  equal  parts 
of  glycerin  and  \  per  cent,  carbolic  acid  to  make,  after  squeezing 
through  linen,  one  fluid  drachm  of  product  for  each  spleen.  This 
extract  has  been  used  hypodermically  in  doses  of  ten  minims  in 
leucocytliemin,  enlarged  spleen,  and  Hodgkin's  disease. 

Supra-renal  Ejctrurf. 

Immediately  behind  and  just  above  the  kidneys  in  the  rabbit 
will  be  found  on  either  side  the  supra-renal  capsule,  a  small  oval 
pale  yellow  body,  which  can  easily  bo  dissected  out.  In  cases 
where  the  animal  is  very  fat  the  organ  is  not  so  readily  seen  on  a 
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first  inspection,  but  a  small  amount  of  dissection  will  soon  reveal 
its  presence,  and  -when  once  it  is' recognised  and  known  it  cannot 
afterwards  be  overlooked.  Eacli  supra-renal  body  weighs  on  an 
average  '25  gramme,  and  on  cutting  it  across  it  is  seen  to  be 
composed  of  two  distinct  parts,  an  outer,  thicker,  cortical  part  of 
yellowish  colour,  striated  radially,  and  an  inner,  thinner,  medul- 
lary part  of  darker  coloui\  On  bruising  the  bodies  in  a  mortar 
the  substance  has  a  yellowish-brown  granular  appearance.  The 
extract  has  been  made  by  slicing  and  bruising  the  capsules  an<l 
adding  a  suflficient  q^iantity  of  equal  parts  of  glycerin  and  a  0  5 
per  cent,  solution  of  carbolic  acid  to  make,  after  expression  as 
above,  4  c.c,  or  1  fluid  drachm  for  each  siipra-renal  body.  This 
has  been  used  in  10~minim  hypodermic  doses  in  Addison's  disease. 

Pituitary  Body  Extract. 

The  pituitary  body  is  a  small  pink  mass  at  the  base  of  the  brain. 
It  is  a  very  small  body  ;  in  the  sheep  it  weighs  '75  gramme,  and 
this  is  a  convenient  source  for  making  the  extract.  The  sheep's 
head  is  opened,  and  the  brain  removed,  all  nerves  and  connections 
on  the  under  side  being  divided  with  a  scalpel.  The  pituitary 
body  will  be  found  to  have  been  left  in  the  skull  in  its  little  de- 
pression almost  covered  over  with  thick  membrane,  which  has  to 
be  cut  away  before  the  pituitary  body  can  be  freed.  It  is  treated 
as  the  brain,  and  has  been  used  in  acromegaly. 

Pancreas  Extract. 

The  pancreas  of  the  pig  is  the  most  convenient  for  making  ex- 
tract. It  should  be  most  carefully  freed  from  fat,  finely  divided, 
and  treated  as  brain  extract.  It  furnishes  a  milky  extract,  which 
contains,  besides  the  digestive  ferments  of  the  pancreas,  the  special 
seci'etion  which  pi'eserves  the  organs  from  diabetes. 

Thymus  E-xiract. 

This  gland  maybe  obtained  from  the  sheep  or  pig;  it  is  im- 
portant that  it  should  be  taken  from  a  young  animal,  as  it  atro- 
phies in  the  adult.  When  treated  as  the  brain  it  yields  a  thin, 
whitish  extract,  which  has  been  used  in  similar  cases  to  the 
thyroid  extract,  but  with  indifferent  results. 

Kidney  Extract. 

In  making  this  extract,  the  kidney  should  be  cut  open  and 
several  deep  incisions  made  into  its  substance,  so  as  to  allow  of 
a  thorough  washing  out  of  the  pelvis  of  the  kidney  to  free  it  from 
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excreted  matter.  It  may  be  then  cliopped  tiue  and  treated  like  the 
brain.  I  should  like  to  remark  here  that  as  we  know  so  little  of 
the  purpose  and  function  of  some  of  these  organs,  and  absolutely 
nothing  as  to  what  is  the  active  principle  or  principles  in  these 
extracts,  an  arbitrary  standard  of  strength  must  for  the  moment 
be  adopted  and  the  dose  adjusted  to  these  strengths.  I  have  been 
guided  by  the  unqualified  success  which  attended  the  strength 
adopted  b}'  Dr.  George  Murray  for  thyroid  extract,  and  have  made 
only  slight  modifications  to  suit  the  convenience  of  size  and  weight 
in  other  organs. 

Done  Marrow  Extract. 

The  development  of  re  1  blood  corpuscles  seems  to  be  a  func- 
tion which  is  chiefly  carried  on  by  the  cells  composing  the  red 
marrow  of  bones  (Halliburton,  CJicm.  Phys.  Path  ,  p.  205).  It  is 
natural,  therefore,  that  this  promising  field  for  the  manufacture  of 
an  extract  should  not  be  neglected.  Dr.  Fraser  read  before  the 
International  Medical  Congress  in  Rome  {lirit.  Med.  Journ.,  June 
2,  1894)  a  paper  in  which  he  showed  the  favourable  result  of  giv- 
ing red  marrow  by  the  mouth  in  (piantities  of  three  ounces  daily 
in  a  case  of  pernicious  aniomia. 

As  the  cells  of  the  red  marroAV  from  which  the  red  corpuscles 
are  derived  are  met  with  chiefl}'  in  the  cancellous  portion  of  the 
bones,  such  as  the  head  or  base  of  the  femur,  and  other  long  bones, 
ami  less  numerously  in  the  actual  fatty  marrow  in  the  hollow 
shafts  of  these  bones,  it  is  to  be  expected  that  an  extract  from  this 
cancellous  tissue  should  prove  stronger  in  its  action  than  the 
marrow  itself,  and  therefore  smaller  doses  be  required.  Dr.  J. 
Dixon  Mason  publishes  a  note  on  this  subject  in  the  Laneet,  March 
10,  1<S!I4.  Following  his  indications,  an  extract  may  be  prepared 
by  splitting  the  femur  of  a  young  animal,  say  the  calf,  and  goug- 
ing or  scooping  cfut  the  red  cancellous  tissue  at  the  head  or  base, 
jtounding  this  fine  in  a  clean  iron  mortar,  and  macerating  the  mass 
for  a  few  days  with  glycerin  in  the  proportion  of  one  in  ten  with 
frequent  agitation,  when  the  extract  is  filtered  through  glass  and 
made  up  b}'  washing  with  glycerin  to  the  necessary  volume. 

As  the  process  of  development  of  the  red  corpuscles  is  one  in 
which  tlu'  nucleated  colls  of  the  red  marrow  are  altered,  and 
assuming  a  rouude<l  shape  become  blood  discs  and  enter  into  the 
circulation,  or  according  to  another  view,  one  in  which  those  cells 
jiroduce  blood  discs  by  a  sort  of  building,  an  explanatory  hypo- 
thesis of  the  action  of  this  extract  must    be   that  it  contains  a 
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substance   which   either   stimulates  the   energy  of   marrow  cells 
already  in  existence,  or  encourages  the  formation  of  new  ones. 

Testicle  Extract  or  (Jvchltic  Fluid. 

I  have  left  this  until  last,  because  it  is  an  extract  in  which  I 
have  simph'  followed  the  strength  (one  in  ten)  and  process  pub- 
lished by  Professor  Brown-Sequard  in  the  "Archives  de  Physio- 
logie."  I  havo  used  ram's  testicles  divested  of  their  outer  mem- 
branes, and  to  each  gramme  weight  added  3  c.c.  of  gh'cerin  and  G 
c.c.  of  a  0  5  per  cent,  solution  of  boric  acid.  After  macerating 
twenty- four  hours,  this  mixture  is  filtered  through  sterilised  filter 
paper,  and  then  finally  sterilised  in  the  D'Arsonval  apparatus, 
which  has  been  described  in  the  Pharmaceutical  Journal  (see  vol 
lii.,  1034). 


The  President  said  the  autlior  of  the  paper  was  not  present, 
he  regretted  to  say,  but  as  animal  extracts  were  being  demanded 
by  medical  men,  it  became  the  pharmacist  not  only  to  be  able  to 
prepare  them,  but  to  qualify  himself  by  a  knowledge  of  physiology 
and  the  practice  of  dissection  to  do  whatever  the  medical  man  re- 
quired. Mr.  White,  of  St.  Thomas's,  had  published  some  work  in 
connection  with  the  thyroid  gland,  and  they  had  seen  allusions  in 
which  editors  had  run  greatly  in  advance  of  Mr.  White's  own 
]iapers  about  it,  especially  with  regard  to  the  active  principle. 
He  was  not  sure  they  always  knew  what  they  meant  when  they 
talked  about  the  active  principle,  but  it  was  well  to  remember 
that  not  only  the  pharmacist,  but  the  chemical  physiologist  or 
physiological  chemist,  was  working  in  an  entirely  new  region, 
and  a  region  of  intense  interest  scientifically.  Nothing  approach- 
ing it  in  interest,  from  a  scientific  jDoint  of  view,  had  ever  come 
into  his  pharmaceutical  life.  How  long  it  would  be  before  they 
received  any  light  on  these  great  problems  he  did  not  know,  but 
he  did  know  that  it  was  necessary  for  pharmacists  to  be  capable, 
in  connection  with  these  animal  compounds,  and  even  bacterial 
compounds,  of  producing  whatever  the  medical  man  required  in 
the  treatment  of  his  patient.  Although  it  was  easy  to  sneer  and 
smile,  and  to  I'efer  to  the  time  when  various  animal  excreta  were 
used,  probably  with  a  certain  amount  of  superstition,  at  the  same 
time  the  justification  of  experiments  with  regard  to  other  animal 
compounds  was  found  in  the  remarkable  success'to  which  he  had 
already  referred.     With  regard  to  the  care  required,  he  could  not 
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say  any  words  strong  enough  to  impress  on  everybody  who  had  to 
deal  with  these  things  not  to  relax  it.  The  slightest  decomposi- 
tion which  might  occur  in  the  thyroid  glands  was  capable  of 
producing  the  most  tremendous  effects  of  an  undesirable  character, 
and  those  who  had  road  anj'  literature  on  the  subject  would  recog- 
nise that  it  was  not  a  thing  to  be  trifled  with.  The  work  should 
not  be  done  on  the  commercial  scale,  but  the  pharmacist  who 
managed  these  things  must  take  on  himself  the  responsibility  from 
beginning  to  end,  at  an}'  rate  until  they  knew  more  about  the 
chemistry  of  the  subject.  The  author  himself  would,  for  several 
reasons,  have  preferred  to  postpone  this  paper  for  some  years.  At 
the  same  time,  hurried  as  it  was  and  imperfect,  it  was  a  valuable 
contribution  to  the  Conference,  and  pharmacists  could  not  begin 
too  soon  to  turn  their  attention  to  things  which  might  at  any 
moment  assume  greater  importance  than  that  one  extract  had. 

Dr.  RiDEAL  said  one  woiild  have  thought  that  a  preliminary  test 
for  the  presence  or  absence  of  ptomaines  would  have  been  suffi- 
cient to  insure  the  pharmacist  dealing  with  a  satisfactory  gland, 
but  from  Mr.  Stuart's  paper  it  would  appear  that  it  would  be 
necessary  to  go  further  back  than  the  presence  of  ptomaines  in 
testing  as  to  its  efficiency,  because  he  gathered  from  the  paper 
that  it  was  necessary  to  insure  the  absence  of  albumose  and  pep- 
tones, or,  at  any  rate,  bodies  giving  a  biuret  reaction,  before  you 
could  be  certain  the  thyroid  gland  was  one  which  would  be  safe. 
If  that  were  so,  it  was  of  great  importance,  and  the  conclusion  ar- 
rived at  by  Mr.  Stuart  ought  to  be  of  great  value  to  those  engaged 
in  making  these  preparations. 

Mr.  CtKRRARD  said  those  who  might  wish  to  make  a  preparation 
which  was  perfectly  accui-ate  and  i-eliable  for  internal  administra- 
tion might  do  so  by  taking  fresh  glands,  carefully  mincing  them, 
removing  as  much  fatty  matter  as  possible  with  the  knife,  then 
washing  out  any  remaining  fatty  matters  by  means  of  such  solvents 
as  ether  or  benzol,  spreading  the  gland,  out  thinly  on  a  sheet  of 
glass,  and  submitting  it  to  a  drying  process  at  a  low  temperature. 
As  soon  as  the  scale  was  perfectly  dry,  if  rapidly  pulverised  it 
could  be  sifted  or  mixed  with  a  certain  amount  of  well-prei)ared 
sugar  of  milk;  it  might  then  be  Ijottled,  and  you  would  bo  sure  of 
having  a  reliable  preparation  which  any  pharmacist  might  pre- 
pare for  himself.  That,  however,  should  not  be  supplied  for  mak- 
ing hypodermic  injections.  In  such  circumstances  it  was  essential 
to  follow  out  pcrfcctl}'  the  careful  process  suggestC'l  by  the  author. 

Mr.  WiM.lAMs  said  in  making  the  preparation   of  the  thyroid  in 
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powdor  a  convenient  method  was  to  press  the  gland  in  a  clean 
press,  when  the  juice  might  be  conveniently  collected  and  allowed 
to  form  a  thin  layer  on  glass  plates  or  on  a  large  photographic 
plate,  and  dried  at  a  low  temperature.  It  readily  scaled,  and  that 
scale  could  be  powdered  and  readily  used.  Of  course  there  was 
much  greater  difficulty  in  following  out  all  the  precautions  neces- 
sary in  order  to  make  a  preparation  which  would  be  useful  and 
safe  for  hypodermic  injections. 

The  President  said  he  was  not  competent  to  reply  on  behalf  of 
the  author  of  the  paper,  though  he  had  paid  a  great  deal  of  atten- 
tion to  the  subject,  but  in  reply  to  Dr.  Rideal  he  might  say  it  was 
not  a  question  of  the  pi'esence  of  ptomaines,  but  of  the  avoidance 
of  danger,  and  it  was  safer  to  eliminate  danger  from  the  beginning 
than  to  trust,  in  their  present  condition  of  knowledge,  to  checking 
themselves  by  chemical  means  at  any  subsequent  stage. 

Mr.  Stuart  was  thanked  for  his  communication. 


The  next  two  papers  were  considered  together  after  being  read 
by  their  respective  authors. 

LEONURUS     OARDIACA. 

By  E.  M.  Holmes,  F.L.S., 

Curator  of  flic  Museum  of  the  Pharmaceutical  Society. 

My  attention  was  first  directed  to  this  plant  by  its  very  bitter 
taste.  The  descriptive  character  of  its  specific  name  suggested 
that  (like  Convallaria)  it  might  possibly  possess  some  bene- 
ficial action  on  the  heart,  and  that  it  would  be  worth  while  to 
subject  it  to  a  chemical  examination,  at  all  events  so  far  as  to 
determine  whether  its  properties  are  due  to  an  alkaloid  or  a 
glucoside,  as  the  bitter  principle  has  not  been  isolated.*  The 
plant  grew  like  a  weed  in  the  sandy  soil  of  my  garden,  sowing 
itself  everywhere,  so  that  I  was  able  to  supply  sufficient  for  a 
preliminary  investigation,  which  Mr.  W.  A.  H.  Naylor  kindly 
undertook. 

Concerning  its  history  as  a  medicinal  plant  there  is  not  much 
to  be  said.  The  earliest  herbal  in  which  I  have  been  able  to  find 
an  acoount  of  the  properties  of  the  plant  is  the  "  Botanicon  "  of 
Theodore  Dorstenius,  dated  Frankfort,  1540,  in  which,  on  p.  65, 
an  excollent  figure  of  the  plant  is  given.  Ten  years  before  it  was 
*  "  National  Dispensatory,"  1890,  p.  936. 
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called  Marruhhua  mas  b}^  Brunfels.  B}'  other  authors  it  was 
C(i\\ed  M((rr}(hfum  nigrum^  whilst  Ballota  nigra  was  distinguished 
as  Marrubiuui  niynini  fojtklum.  It  is  very  doubtful  whether  the 
plant  was  known  to  possess  medicinal  properties  by  the  early 
Arabian  and  Greek  physicians.  Dorstenius  says  that  it  is  called 
canUaca  because  it  powerfully  relieves  palpitation  and  pain  in 
the  region  of  the  heart.  Culpepper,  in  the  "  English  Physician 
Enlarged,"  published  about  one  hundred  years  subsequently 
(1G53),  writes:  "There  is  no  better  herb  to  drive  melancholy 
vapours  from  the  heart,  to  strengthen  and  to  make  the  mind  cheer- 
ful, blithe,  and  merry.  The  powder  thereof  to  the  quantity  of  a 
spoonful  drunk  in  cold  water  is  a  wonderful  help  to  women  in  sore 
travail,  and  also  for  suffocations  or  risings  of  the  mother,  and  from 
these  effects  it  most  likely  got  the  name  of  motherwort."  He  also 
states  that  it  possesses  diuretic  and  emmenagogue  properties,  acts 
as  an  expectorant,  and  kills  worms,  and  also  relieves  cramps  and 
convulsions.  In  J.  Hill's  "  Flora  Britannica,"  published  about  one 
hundred  years  later  (ITGO),  which  is  interesting  as  being  the  first 
Linnean  flora  published  in  England,  the  author  remarks  i^ou  the 
authority  of  D.  Bowie)  that  the  plant  is  good  for  hysteria. 

"Bnt  Lcominis  cardiaca  seems  to  have  been  rarely  used  b}'  medi- 
cal practitioners.  The  only  list  of  simples  in  a  London  Pharma- 
copceia  in  which  I  have  found  it  is  that  published  in  1721.  It  also 
occurs  in  the  Paris  Codex  of  1758.  Nevertheless,  its  reputation 
as  a  cardiac  remedy  appears  to  have  extended  to  the  Continent, 
since  the  names  in  French  (Agripaume  cardiacque),  German 
(Herzgespanu),  and  Dutch  (Hartgespann)  all  indicate  the  same 
property. 

In  answer  to  inquiries  I  have  made  as  to  its  present  use  as  a 
herb,  I  learn  from  Messrs.  Potter  and  Clarke  that  it  is  still  used 
to  a  considerable  extent  (about  H  ton  annually)  in  England  ;  also 
in  the  United  States,  and  in  Germany,  and  to  a  small  extent  in 
France.  It  is  supplied  in  the  form  of  herb,  fluid  extract,  and 
extract.  Mr.  Ransom  also  informs  me  that  the  extract  is  sent  to 
Australia.  There  seems  to  be  some  ground,  therefore,  for  sup- 
posing that  it  really  ma}'  be  useful  in  medicine.  The  exact  nature 
of  its  usefulness  must  of  course  be  determined  by  the  medical  pro- 
fession and  by  physiologists.  As  yet  there  has  not  been  an  oppor- 
tunity of  investigating  the  action  of  the  ])ure  active  principle, 
^lessrs.  Potter  and  Clarke  liave,  however,  kindly  offered  to  supply 
herb,  fluid  extract,  nr  extract  for  the  purposes  of  therapeutical 
and  physiological  investigation. 


BRITISH    PHARMACEUTICAL    CONFERENCE.  433- 

It  may  be  atided,  in  conclusion,  tliat  an  allied  species,  L.  lanatus,. 
is  (according  to  the  authors  of  the  "  National  Dispensatory,"  1890,  p. 
934)  regarded  as  a  vascular  stimulant  and  as  a  general  tonic.  It 
is  employed  in  dropsy,  especially  of  hepatic  origin,  and  is  stated 
to  impart  to  the  urine  a  dark  brown  colour.  It  is  also  used  in 
chronic  gout  and  rheumatism,  and  to  relieve  internal  obstruction. 

In  King  and  Lloyd's  "  American  Dispensatory,"  Leonurus 
cardiaca  is  spoken  of  very  highly  as  an  emmenagogiie,  and  is  said 
to  be  of  value  in  hysteria,  nervous  complaints,  delirium  tremens, 
nervous  excitability,  chronic  diseases  attended  with  restlessness, 
wakefulness,  spinal  irritation,  and  neuralgic  pains.  Messrs. 
Potter  and  Clark  state  that  in  two  or  three  cases  that  have  come 
under  their  notice  it  has  proved  very  beneficial  in  palpitation  of 
the  heart,  etc.  The  evidence  obtainable  seems  therefore  to  indi- 
cate that  the  plant  is  worthy  of  further  investigation. 


EXAMINATION  OF  LEONURUS  CARDIACA. 
By  W.  a.  H.  Naylor,  F.I.C. 

More  than  a  year  ago  Mr.  E.  M.  Holmes,  F.L.S.,  Curator  of 
the  Museum  of  the  Pharmaceutical  Society,  handed  over  to  mer 
about  twenty  pounds  of  fresh  motherwort,  which  he  had  grown, 
Avith  the  request  that  I  would  subject  it  to  a  general  examination. 

The  fresh  herb  was  pressed,  and  to  its  juice  was  added  20  per 
cent,  of  rectified  spirit  as  a  temporary  preservative.  After  making 
a  few  preliminary  tests,  the  following  mode  of  procedure  was- 
decided  upon  : — The  "  succus  "  was  evaporated  over  a  water-bath 
to  a  soft  extract  (A).  This  extract  was  treated  by  agitation  with- 
successive  portions  of  absolute  alcohol,  and  the  several  portions 
were  united  and  distilled,  leaving  two  residues,  one  soluble  and 
the  other  insoluble  in  alcohol. 

Aa.  Residue  Soluble  in  Alcohol. — It  was  noted  that  smalL 
crystals  separated  out  during  the  distillation  of  the  alcohol,  these 
on  examination  proved  to  be  potassium  chloride.  The  alcoholic 
residue  was  exhausted  with  etlier  in  the  cold,  which,  after  evapora- 
tion, left  a  reddish  yellow  substance  that  was  sticky,  soluble  in 
chloroform,  alcohol,  and  ether,  and  insoluble  in  petroleum  ether, 
benzol,  and  water.  It  was  intensely  bitter,  and  could  not  be  pi'o- 
voked  into  crystallising  from  any  of  its  solvents  (1).  The  portion 
which  did  not  dissolve  in  the  other  was  treated  with  a  5  per  cent, 
aqueous  solution  of  sulphuric  acid,  in  which  it  was  for  the  most 
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part  soluble,  filtered,  and  the  filtrate  shaken  up  with  chloroform. 
The  chloroformic  residue  presented  the  appearance  of  a  dark  reddish- 
brown,  bright,  hard  varnish,  intensely  bitter.  Ether  removed  the 
principle  to  which  it  owed  its  bitterness,  when  it  was  found  to 
correspond  with  Aa  (1).  The  chloroformic  residue  not  taken  up 
by  ether  after  re-solution  in  chloroform  and  evaporation  was 
brittle,  and  by  trituration  yielded  a  dark  brown  powder,  soluble  in 
alcohol,  from  which  it  could  be  recovered  only  in  an  amorphous  form 
('2).  The  acid  solution  was  next  rendered  alkaline  with  ammonia, 
and  agitated  with  chloroform.  The  extract  left  after  evaporation 
of  the  chloroform,  when  purified  from  ether,  was  free  from  bitter- 
ness, of  a  pale  straw  colour,  not  sensibly  alkaliue,  readily  soluble 
in  acidified  water,  alcohol,  and  ether.  So  far  all  attempts  to  obtain 
it  in  a  crystalline  form  have  failed.  Its  solution  in  acidified  water 
gives  copious  precipitates  with  ammonia  solution  of  iodine  and 
potassium  iodide,  Thresh's  reagent,  phosphomolybdic  acid,  plati- 
num perchloride,  chloride  of  gold,  iodide  of  cadmium  and 
potassium,  potassium  metatungstate,  and  picric  acid.  With 
mercuric  and  potassium  iodide  it  gives  no  reaction.  It  may  be 
purified  by  precipitating  its  solution  in  weak  hydrochloric  acid 
with  solution  of  iodine  and  potassium  iodide,  and  recovering  it 
from  the  precipitate  by  decomposition  with  sodium  thiosulphate  (3). 

The  portion  which,  in  the  first  instance,  was  not  dissolved  by 
the  5  per  cent,  solution  of  sulphuric  acid  jaelded  to  chloroform  a 
bitter  principle,  which  had  the  characters  and  solubilities  of  Aa  (1). 
The  aqueous  alkaline  liquor,  after  neutralisation  with  sulphuric 
acid  and  evaporation  to  complete  dryness,  and  subsequent  treat- 
ment with  absolute  alcohol,  left  a  dark-looking  liygroscopic 
residue,  which  did  not  possess  characters  that  would  entitle  it  to 
be  described  by  a  more  definite  name  than  extractive  (4). 

Ab.  Ilesidne  Insoluble  in  Alcohol. — This  was  treated  with 
water  to  exhaustion  and  the  solution  filtered.  There  was  left 
a  small  grey  ])ulverulent  residue,  which  consisted  of  lime 
phosphate.  The  aqueous  filtrate,  after  evaporation  to  a  con- 
venient bulk,  was  precipitated  with  lead  acetate,  and  the  pre- 
cipitate was  collected  and  washed.  Both  the  lead  precipitate  after 
suspension  in  water  and  the  lead  filtrate  were  decomjwsed  by 
sulphuretted  hydrogen.  After  removal  of  the  lead  sulphide,  the 
separate  filtrates  were  evaporated  to  a  treacly  consistence  and 
marked  "aqueous  extract"  and  "aqueous  precipitate  extract" 
respectively.  The  acjucous  precipitate  extract  was  strongly  acid. 
It  was  dissolved  in  water,  neutralised  with  soda,  and  precipitated 
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\vith  calcium  chloride  solution,  sliaken  vigorously,  allowed  to 
stand,  and  fiiteied.  The  filtrate  was  boiled,  when  a  further 
separation  took  place,  and  was  filtered  hot.  The  filtrate,  when 
cold,  was  shaken  with  thi'ee  times  its  volume  of  alcohol,  which 
caused  an  immediate  precipitate.  These  several  precipitates  were 
recognised  as  tartrate,  citrate,  and  malate  of  lime.  The  filtrate 
from  the  last-named  precipitate  was  evaporated  to  dryness  and 
exhausted  with  boiling  alcohol,  which  sufficed  to  remove  every 
trace  of  calcium  chloride.  The  residue  was  unaffected  by  any 
solvent  except  water,  in  which  it  dissolved  completely  and  readilj'. 
When  di'ied  over  a  water-bath  it  was  a  reddish-brown,  hard  mass, 
which  by  exposure  gradually  softened  through  absorption  of 
moisture.     It  had  a  sour,  slightly  saline  taste. 

The  Aqueous  Extract. — This  semi-liquid  extract  was  treated 
with  four  times  its  volume  of  alcohol,  the  alcohol  was  recovered  \>y 
distillation,  and  the  remainder  evaporated,  when  there  was  left  a 
residue  of  a  bright  dark-red  colour,  bitter,  and  completely  soluble 
in  water.  After  removal  of  the  bitterness  by  ether  it  was 
dissolved  in  water,  precipitated  with  lead  subacetate,  and  filtered. 
Both  the  filtrate  and  precipitate  were  decomposed  with  sulphur- 
etted hydrogen,  filtei'ed,  and  evaporated.  The  portion  precipitable 
with  lead  subacetate  presented  the  characters  of  pectinous  sub- 
stances, and  the  portion  not  precipitable  with  basic  acetate  was 
simply  extractive. 

The  residue  of  the  aqueous  extract  left  after  treatment  with 
alcohol  was  dissolved  in  water  and  pi'ecipitated  with  lead  sub- 
acetate. Both  the  filtrate  and  the  precipitate  were  decomposed 
with  sulphuretted  hydrogen  and  severally  concentrated  to  a  thick 
consistence  by  evaporation.  The  lead  filtrate  extract,  after  standing 
a  few  days,  was  studded  with  crystals.  These  crystals,  when 
isolated  from  the  extractive  in  which  they  were  imbedded,  were 
in  the  form  of  thin  needles,  colourless,  very  sohible  in  water, 
insoluble  in  alcohol,  and  consisted  of  a  potassium  salt  of  an  organic 
acid.  A  solution  of  the  salt  was  not  precipitated  by  barium  or 
calcium  chloride  or  lead  acetate.  It  was  converted  into  a  calcium 
salt,  which  was  decomposed  with  dilute  sulphuric  acid.  Un- 
fortunately, through  an  accident  at  this  stage,  sufficient  crystals 
were  not  recovered  to  admit  of  their  identification. 

B.  The  marc  left  after  expression  of  the  juice  was  carefully 
dried  and  exhausted  with  rectified  spirit.  The  spirit  was  distilled 
off,  and  the  resultant  extract  was  treated  at  the  temperature  of 
the  water-bath  with  a  5  per  cent,  solution  of  sulphuric  acid  until 
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the  soluble  portion  ceased  to  react  \vitli  a  solution  of  iodine  in 
iodide  of  potassium.  After  filtration,  the  filtrate  was  made 
alkaline  with  ammonia,  and  agitated  with  three  successive 
(plan titles  of  chloroform,  which  were  separated,  mixed,  and  dis- 
tilled. In  its  appearance,  its  indifference  to  litmus,  its  solubilities, 
its  refusal  to  crystallise,  and  its  reaction  with  alkaloidal  reagents, 
it  corresponded  with  Aa  (3). 

The  portion  not  dissolved  by  the  solution  of  sulphuric  acid,  after 
washing  with  water,  was  dried  over  a  water-bath  and  exhausted 
with  petroleum  ether.  That  which  did  not  pass  into  solution  was 
treated  with  ether.  The  residue  from  the  petroleum  ether  was 
largely  soluble  in  absolute  alcohol,  and  after  filtration  and  evapora- 
tion from  this  solvent  there  was  left  a  fixed  liquid  oil,  green  from 
the  presence  of  chlorophyll,  soluble  in  ether,  bisulphide  of  carbon  and 
alcohol.  The  residue  from  the  ether  yielded  to  bisulphide  of  carbon 
a  considerable  quantity  of  a  soft  resin,  soluble  in  chloroform. 
There  was  finally  left  an  amorphous,  blackish,  crumbly  substance, 
upon  which  neither  the  petroleum  ether  nor  the  ether  exerted  any 
solvent  action.  Alcohol  removed  therefrom  traces  of  chlorophyll, 
citric  acid,  and  malic  acid,  and  chloroform  withdrew  a  hard,  bright, 
brittle,  resinous  principle,  which  after  washing  with  ether  could 
be  readily  reduced  to  powder.  In  its  characters  and  solubilities 
it  agreed  with  Aa  (2).  The  insoluble  residue  was  not  further 
examined. 

C.  This  consisted  of  the  extract  obtained  by  exhaustion  of  the 
marc  from  B  with  ether,  and  distilling  off  the  solvent.  Petroleum 
ether  dissolved  the  major  portion  of  this  exti-act.  That  which  did 
not  pass  into  solution  was  treated  successively  with  alcohol  and 
chloroform.  Of  these  solvents  the  former  removed  a  hard,  chippy 
substance,  which  3'ielded  to  ether  a  bright  waxy  residue,  while 
the  portion  insoluble  in  the  ether  was  brittle,  and  corresponded 
with  Aa  (2) ;  the«latter  solvent  (chloroform)  withdrew  a  substance 
more  akin  to  a  wax  than  a  resin.  The  petroleum  ether  residue 
was  a  mixture  of  fatty  and  waxy  constituents.  It  was  saponified 
by  prolonged  boiling  with  a  solution  of  potash  in  alcohol,  allowed 
to  cool,  and  the  matter  which  separated  was  collected  on  a  filter 
and  washed  with  rectified  spirit  (C  1).  To  the  filtrate  water  was 
added,  and  the  alcohol  evaporated  off.  It  was  then  shaken  up 
thi'ee  times  with  other,  which  on  evaporation  gave  a  yellow 
crystalline  residue  (C  2)  that  readily  dissolved  in  alcohol  and  gave 
on  cooling  a  crystalline  magma  which  under  the  microscope  was 
seen  to  consist  of  minute  needles  arranged  in  the  form  of  rosettes, 
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nnd  affected  by  polarized  light  in  a  manner  similar  to  fatty  acids. 
This  was  evidently  a  decomposition  product  of  the  wax.  The 
filtrate,  after  the  withdrawal  of  C  2,  was  acidified  with  hydro- 
chloric acid  and  warmed.  The  separated  and  cr5'stalline  fatty 
acid  when  cold  was  collected  and  puritied  from  petroleum  ether. 
The  portion  not  taken  np  with  petroleum  ether,  after  solution  in 
chloroform,  agreed  in  its  characters  with  Aa  [2). 

D.  The  marc  from  C  was  exhausted  with  cold  water,  and  the 
liquor  evaporated.  In  this  extract,  excepting  a  considerable 
quantity  of  a  Fehling  reducing  substance,  nothing  of  importance 
was  found  that  has  not  alread}''  been  referred  to  as  present  in  the 
*'  succus." 

The  total  results  obtained  may  be  compressed  into  a  statement 
of  the  constituents  separated  in  the  course  of  this  examination. 
They  are  :  Definite — Potassium  chloride,  calcium  phosphate,  citric, 
tartaric,  and  malic  acids.  Proximate — Bitter  principle,  hard 
resin  soluble  in  chloroform  insoluble  in  ether,  soft  resin  sohible 
in  chloroform  and  ether,  alkaloidal  substance,  potassium  salt  of  an 
organic  acid,  fixed  oil,  wax  soluble  in  petroleum  ether,  wax  in- 
soluble in  petroleum  ether,  extractives,  one  soluble  in  alcohol  and 
water,  two  soluble  in  water  onty. 


Mr.  Druce  said  he  believed  motherwort  was  first  mentioned  as 
a  British  plant  in  Gerrard's  "  Herbal,"  and  the  place  where  it  was 
found  to  gi'ow  was  near  Oxford. 

Mr.  Williams  said  an  American  author  had  contributed  an 
examination  of  motherwort,  but  his  results  did  not  seem  very 
satisfactory.  He  would  ask  if  Mr.  Naylor  looked  for  volatile  oil, 
becaiise  such  oil  was  mentioned  in  the  communication  to  which  he 
referred. 

Mr.  Holmes  said  quite  probably  the  American  plant  examined 
belonged  to  a  different  species. 

Mr.  Martindale  said  he  expressed  some  juice  from  some  plants 
which  Mr.  Holmes  had  sent  him,  and  had  sent  the  extract  to 
Aberdeen  for  physiological  investigation,  but  he  had  not  yet 
received  any  reply. 

Mr.  (terrard  said  Mr.  Najdor  did  not  mention  whether  he  had 
examined  these  plants  for  glucosides,  but  he  assumed  that  he 
had.  The  bitter  principle  might  be  a  glucoside,  for  it  often 
happened  that  you  got  a  sort  of  non-alkaloidal  bitter  principle, 
which  when  freely  examined  turned  out  to  be  a  glucoside.     Again, 
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he  would  ask  him  whether  the  residue  which  he  had  shown 
represented  the  whole  amount  obtained  from  the  28  lbs.  examined, 
or  only  a  fraction. 

Mr.  Naylor  said  it  was  onl}^  a  fraction. 

Mr.  Gerrard  said  sometimes  a  plant,  when  worked  in  large 
(j^uantities,  would  give  a  small  amount  of  matter  and  reactions  of 
an  alkaloidal  character,  which  would  not  give  a  precipitate  with 
Mayer's  reagent.  In  such  cases,  where  the  j'ield  was  exceedingly 
small,  it  was  scarcely  worth  wasting  time  on  further  investigation. 
It  might  often  turn  out  that  the  active  principle  was  to  be  found  in 
some  other  body  rather  than  in  the  small  trace  of  alkaloid  present. 

Mr.  Alcock  asked  if  Mr,  Naylor  had  examined  for  caffeine, 
seeing  that  that  corx-esponded  with  many  of  the  alkaloidal  tests, 
except  Ma3'er's.  He  could  not  see  any  connection  between  caffeine 
and  motherwort. 

The  PREsroENT  said  he  was  sure  they  would  all  wish  to 
emphasi.se  the  vote  of  thanks  to  be  given  to  the  authors  of  these 
papers.  Those  who  knew  the  amount  of  executive  work  done  by 
Mr.  Naylor  would  know  that  they  owed  him  a  large  debt  of 
gratitude  for  having  found  time  to  prepare  a  jjaper  of  this  sort. 
He  would  say,  with  regard  to  Mr.  Gerrard's  suggestion  that  it  was 
labour  wasted  when  they  found  such  a  small  quantity  of  alkaloii.l, 
that,  as  a  question  of  scientific  interest,  it  would  be  a  pity  to 
throw  away  any  article  from  which  they  obtained  even  5  grains, 
which  might  be  an  active  principle,  and  might  throw  some  new 
light  on  some  chemical  or  phj-siological  problem. 

Mr.  Naylor  said,  after  some  little  experience  of  what  was 
known  as  plant  analysis,  he  had  learnt  to  be  very  cautious  in 
speaking  of  an}'  principle  or  constituent  one  might  have  isolated 
as  definite.  For  instance,  this  bitter  principle  he  had  managed  to 
purify  by  various  solvents,  but  at  the  present  time  it  gave  a 
reaction  with  Fehling's  solution,  and  he  could  not  possibl}'  say 
whether  that  was  due  still  to  some  adhei'ing  impurity,  or  whether 
it  was  due  to  the  body  itself.  The  samples  he  had  produced  were 
taken  from  a  bulk.  In  some  instances  he  had  fair  quantities  of 
the.se  sejiarato  constituents,  and  simply  brought  these  samples  to 
represent  them.  He  did  not  know  the  amount  of  alkaloid  sepa- 
rated, but  he  should  think  it  was  quite  sufficient  to  encourage  one 
to  extract  tlie  larger  supply  from  h  cwt,  or  more  of  the  plant. 
Of  couise  he  had  reganl  to  the  fact  that  it  might  be  caffeine, 
from  the  negative  reaction  which  Mr.  Alcock  mentioned,  but  ho 
was  unable  to  identify  it  as  suoli. 


i 
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The  following  paper  was  next  read  : — 

THE  CONDITIONS  OF  PAPAIN  DIGESTION. 
By  S.  Rideal,  D.Sc.  Lond.,  r.I.C. 

Since  communicating  some  notes  on  papain  digestion  to  the 
North  British  Branch  of  the  Pharmaceutical  Society  (Phann. 
Jomn.,  April  7,  1894\  I  have  had  an  opportunity  of  further 
studying  the  behaviour  of  this  interesting  vegetable  ferment,  and 
the  fresh  results  which  I  have  obtained  seem  to  clear  up  some- 
of  tlie  points  which  my  earlier  examination  showed  to  be  still 
doubtful.  The  pure  ferment  has  not  yet  been  isolated,  and  at 
present  it  is  impossible  to  determine  the  amount  of  papain  in 
commercial  samples.  In  this  respect  papain  resembles  pepsin,  and 
its  value  as  an  aid  to  digestion  can  only  be  measured  in  terms 
of  its  relative  activity  to  different  brands  of  pepsin.  The  term 
papain,  although  strictly  belonging  to  the  pure  ferment,  is  also 
used  to  denote  the  mixture  obtained  from  the  inspissated  juice  of 
the  papaw  fruit,  and  as  an  equivalent  to  papayotin,  which  seems 
to  be  another  preparation  from  the  Carica  papaya  tree.  The 
commercial  papain  used  in  these  experiments  appears  to  contain 
a  uniform  amount  of  active  ferment,  as  the  different  samples  I 
have  examined  do  not  differ  very  much  from  one  another  in  diges- 
tive activity. 

In  most  of  the  earlier  work  with  this  ferment,  comparisons 
have  been  made  with  pepsin  under  conditions  which  are  known 
to  be  conducive  to  the  rapid  digestive  action  of  the  animal  fer- 
ment, ignoring  altogether  the  fact  that  papain  from  its  mode  of 
occurrence  and  general  properties  is  an  enzyme  which  may  have 
conditions  favourable  to  its  action  which  are  altogether  different 
to  those  which  obtain  for  pepsin.  It  has  long  been  known,  for 
example,  that  papain,  unlike  pepsin,  digests  in  an  alkaline  fluid, 
and  this  fact  alone  shows  that  it  is  more  strictly  comparable  to 
trypsin  than  to  pepsin.  Its  analogy  to  trypsin  cannot,  however, 
be  pressed  too  far,  since  it  does  not  appear  to  possess  a  fat-split- 
ting power.  In  some  recent  experiments  on  the  action  of  papain 
on  milk  and  cotton  seed  oil  emulsion,  I  found  that  oven  after  four 
hours  at  a  temperature  of  40°  0.  there  was  no  evidence  of  the 
production  of  any  fatt}'  acid,  so  that,  unlike  trypsin,  papain  does 
not  possess  the  power  of  hydrolysing  fats.  I  have  been  unable, 
also,  to  find  any  information  as  to  its  action  on  the  carbohydrates, 
although   from   its  vegetable   character   one   might   expect  it  to 
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possess  some  diastatic  action.  It  would  be  interesting  to  determine 
whether  any  of  the  preparations  of  papain  have  any  araylolytic 
■action,  as  such  an  investigation  would  aid  in  determining  whether 
there  are  several  enzymes  present  in  crude  papain.  Although  its 
hydrolytic  action  on  fats  and  carbohydrates  is  thus  somewhat 
remote,  there  is  no  doubt  of  the  well-marked  proteolytic  action 
which  papain  possesses.  It  is  the  purpose  of  the  present  com- 
munication to  define  a  little  more  closely  the  conditions  which  are 
the  most  favourable  for  its  proteolytic  action. 

1.  Influence  of  time.     Rate  of  digestion. 

In  these  experiments  coagulated  white  of  egg  was  employed 
as  the  material  for  digestion.  The  quantity  of  water  present  in 
the  finely  rubbed  sample  was  determined  in  the  ordinary  way  by 
drying  at  100^  C.  until  the  weight  was  constant.  Weighed  portions 
of  the  same  sample  were  then  transferred  to  wide-mouthed  bottles 
fitted  with  corks,  and  three  times  the  weight  of  distilled  water 
added,  together  with  1  per  cent,  of  papain.  The  bottles  were  then 
placed  in  a  chamber  heated  to  37°  C,  and  removed  after  different 
intervals  of  time,  when  the  contents  of  the  bottles  were  transferretl 
"to  a  muslin  filter,  washed,  dried,  and  weighed.  The  following 
table  shows  the  results  obtained  in  two  such  complete  experi- 
ments : — 

Percentage  of  Undigested  Album  in. 


Time  in  hours. 

I'apain  20. 
<-8  gm.  allmnjin. 
-[  2-1.  c.c.  water. 
u)"08  frill.  iiajiHin. 

1- 

Papain  21. 
gm.  albumin, 
c.c.  water. 

V()15  gin.  papain. 

1 

2b 

1 

19-3 

H 

23-8 

10-6 

2 

22-8 

7-6 

2^ 

22-3 

4-2 

;;                      * 

21-6 

3-8 

yi 

20-9 

1 

3-2 

It  will  thus  be  seen  that  in  both  cases  in  loss  than  an  hour 
75  per  cent,  of  tlie  coagulated  albumin  had  been  converted  into 
a  soluble  form,  and  that  at  the  end  of  tliree  liours  the  digestive 
action  becomes  so  slow  that  for  ])ractical  purpo.ses  it  may  be 
regarded  as  completed  at  the  end  of  that  time.  It  will  also  be 
noticed  that,  although  both  these  samples  up  to  the  end  of  the 
first  hour  liad  appro.ximately  the  same  rate  of  digestion,  tlie  action 
was  pushed  to  a  far  greater  extent  by  samjile  21  than  by  .s;imi)le 
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20  aftei-  this  interval  of  time.  The  slower  rate  obtained  with 
papain  20  was  due  to  the  fact  that  the  albumin  was  coagulated 
in  the  bottles  used,  and  thus  exposed  a  smaller  surface  to  the 
digestive  action. 

2.  Influence  of  temperature. 

In  these  experiments  egg  albumin  coagulated  and  squeezed 
through  wire  gauze  was  employed,  and  the  bottles  containing  a 
mixture  of  15  grammes  albumin,  45  c.c.  water,  and  (J'lS  gramme 
papain  were  kept  for  two  and  a  half  hours  at  the  different  tempera- 
tures given  below  :  — 


Temperature. 

Papain  26. 
Percentage  undigested. 

Papain  27. 
Percentage  undigested. 

28°  C. 
32°  „ 
38°  „ 
40°  „ 
42°  „ 
48°  ,, 

(33-6 
63-0 
67-2 
67-1 
7()-0 
73-5 

65-1 
64-1 

e3-2 

63-1 
63-7 
71-6 

In  both  cases  the  maximum  amount  of  digestion  took  place  when 
the  temperature  was  40°  C,  whilst  at  higher  temperatures  than 
this  the  activity  of  the  papain  rapidly  diminishes.  Between  30° 
and  40°  C.  the  rapidity  of  the  action  gradually  reaches  its  maxi- 
mum. It  is  interesting  to  note  that  the  temperature  at  which 
the  digestive  action  is  most  pronounced  is  approximately  the 
temperature  of  the  blood.  This  is  a  remarkable  fact,  and  a  co- 
incidence which  it  is  difficult  to  explain.  Diastase,  the  other 
vegetable  ferment  which  has  been  studied  carefully,  does  not  begin 
to  lose  its  power  of  hydrolysing  starch  until  the  temperature  of 
63°  C.  is  reached.  I  have  not  yet  had  an  opportunity  of  examining 
bromelin,  the  vegetable  ferment  which  appears  to  be  most  allied 
to  papain,  but  it  will  be  interesting  to  see  at  what  temperature 
its  activit}'  is  the  most  pronounced. 

3.  Influence  of  the  amount  of  ferment. 

Although  1  per  cent,  of  papain  has  a  very  marked  digestive 
action,  if  the  amount  of  ferment  relatively  to  tlie  amount  of  proteid 
to  be  digested  be  increased,  there  is  a  slight  increase  in  the 
amount  of  digestion  that  takes  i)lace,  as  shown  by  the  following 
I'osults  : — 


4^2 
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Influence  of  the  Amount  of  Fenncnt. 
15  grammes  Egg  AJhumin  +  'io  c.c.  Tracer. 


Amount  of  Fennent 

Percentage  of  Fei-ment 
to  Proteid. 

Percentage  Undigested. 

in  Grammes. 

Papain  33. 

Papain  94. 

•15 

1-0 

68G 

56-4 

•25 

1-7 

630 

52-f) 

•35 

2-3 

57-7 

•lur, 

•45 

3-0 

55-7 

4G-r) 

There  is  therefore  but  little  advantage  to  be  gained  by  increasing 
the  amount  of  ferment  above  1  per  cent,  on  the  wet  proteid  to  be 
digested. 

4.  Influence  of  the  amount  of  water  present. 

In  these  experiments  15  gianimes  of  egg  albumin,  prepared  as 
already  described,  was  employed,  and  0'15  gramme  papain,  with 
var5-ing  amounts  of  water.  Digestion  \va.s  allowed  to  proceed  for 
three  hours  at  40°  C.  :— 

Percentage  Uiulitrested. 


Vol.  of  Water  in  c.c. 

Papain  35. 

Papain  36 

25 

59-4 

44-2 

35 

e4-(i 

48-7 

45 

671 

500 

55 

71-5 

550 

It  is  therefore  evident  that  the  amount  of  water  present  has  a 
retarding  efiect  upon  the  proteolytic  action,  and  that  the  digestion 
proceeds  most  rapidly,  ceteris  ^;ar/V>n.s,  in  concentrated  solution. 
In  this  respect  papain  digestion  is  very  different  from  that  of 
pepsin,  as  it  seems  established  that  peptic  action  takes  place  best 
when  the  quantity  of  water  present  is  far  in  excess  of  the  quanti- 
ties employed  in  the  above  experiments. 

5.  Influence  of  the  presence  of  other  substances  upon  the  rate  of 
digestion. 

In  all  the  above  experiments,  distilled  water  was  the  medium 
omployod  in  which  the  digestive  action  took  place.  It  has  been 
long  known  that  the  presence  of  small  ([uantitios  of  hydrochloric 
acid  and  sodium  carbonate  accelerate  the  proteolytic  action  ;  but, 
so  far  as  I  have  Iteen  abl6  to  ascertain,  few  e.\periments  liave  been 
jjublished  upon  the  quantities  which  are  found  to  give  the  most 
satisfactory  results. 

(a)  To  determine  the   influence  of  an  alkaline   medium  on  the 
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action  of  the  papain,  15  grammes  of  egg  albumin  was  digested 
with  (V15  gramme  papain  in  the  presence  of  45  c.c.  of  a  solution 
containing  known  amounts  of  sodium  carbonate  and  bicarbonate. 
Sodium  hydrate  was  also  tried,  but  it  was  found  even  in  025  per 
■"cent,  solution  to  gelatinise  the  albumin  and  render  the  fluid 
difficult  to  filter.  The  results  with  the  two  carbonates  of  sodium 
are  sliown  below. 

Percentage  of  Albumin  undigested  in  presence  of  :^ 
Streng-th  of  Alkuli.  (I.)  Sodium  Car'ionate.        (U.)  Sodium  Bicarbonate. 

0-1    per  cent.  68-7  58-5 

0-2o    ,,       „  68-8  5(jl 

0-5      „       „  bS-ii  45-7 

In  these  experiments  the  same  papain  was  used,  and  the  diges- 
tion allowed  to  proceed  for  three  hours  at  4()°  C  They  show  that 
sodium  bicarbonate  is  more  favourable  to  the  action  than  the 
neutral  carbonate,  and  that  the  digestion  is  augmented  with  the 
increase  of  the  bicarbonate  iip  to  "5  per  cent.  We  have  not  used  a 
stronger  solution,  but  as  doubling  the  amount  of  bicarbonate  has 
only  increased  the  amount  of  digestion  from  44  to  54  per  cent.,  a 
further  addition  of  bicarbonate  is  not  indicated. 

(&)  Acid  Digestion. — In  normal  gastric  juice  there  is  believed 
to  be  about  '3  per  cent,  of  free  hydrochloric  acid,  but  in  artificial 
digestion  Brlicke  showed  that,  ceteris  pa?*e'^»s,  a  solution  contain- 
ing 0"08G-0088  per  cent,  was  the  most  favourable  strength  for 
the  digestion  of  fibrin,  and  042-0'lG  for  coagulated  egg  albumin. 
Kiihne  and  Chittenden,  on  the  other  hand,  state  that  as  high  as 
05  per  cent,  of  hydrochloric  acid  may  be  used  with  advantage. 
Acetic  and  tartaric  acids  act  more  feebl}'  (Gamgee,  Phy.  C/iem., 
vol.  ii.  p.  84).  I  have  tried  the  influence  of  these  three  acids  and 
boric  acid  on  digestion  by  means  of  papain,  with  the  following 
results  :  — 

Percentage  Undifjested. 


Papain  21. 

1)  grammes  egg  albumin. 

01.3  gramme 

Strength  of  Acid 
by  vreigUt. 

Acetic 
Acid,  B.P. 

papain +  45  c.c.  acid. 

Tartaric                JJoric 

Acid.                   Acid. 

Itydrochloric 
Acid,  B.P. 

0-1    per  cent. 

65-4 

61-3                47-5 

70-1 

0-25    „       „ 

5(i-0 

53-2                47-3 

51-5 

0-5      „       „ 

53-9 

50-7                43-7 

10-2 

It  will  be  seen  that  with  each  of  these  acids  (1)  the  amonnt 
digested  increased  with  the  amount  of  acid  present ;  (2)  that  in 
the  presence  of  boric  acid  the  quantity  of  this  acid  present  made 
the  least  variation  in  the  amount  of  digestion  ;  (.S)  that  with  0"5 
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per  cent,  liydrocliloric  acid  gives  the  maximum  amount  of  digestive 
action.  I  liope  to  furtlier  extend  these  experiments  with  a  view 
to  ascertaining  whether  the  differences  observed  are  due  simply  to 
the  differences  in  the  relative  acidities  of  these  liquids. 

In  a  second  series  of  experiments  with  a  different  sample  of 
papain,  the  following  figures  were  obtained  : — 

Percentage  Undigested. 
Strength  of  Acid.  Tartaric  Acid.        Boric  Acid.        Hydrocbloric  Acid. 

0-1    percent.  73-3  74-7  78-2 

0-25    „      „  71-7  73-3  34-2 

Oo     „      „  65-4  71-6  11-8 

The  same  papain  with  distilled  water,  under  the  same  conditions, 
left  78-U  per  cent,  undigested.  It  is  therefore  evident  that  O'l  per 
cent,  of  any  of  these  acids  has  little  influence  on  tlie  amount  of 
digestion. 

{(■')  Influence  of  Salt. — M.  Dastro  has  lately  pointed  out  that  the 
halogen  salts  in  large  quantities  (sodium  chloride,  sodium  fluoride, 
and  ammonium  chloride)  induce  a  digestive  change  in  fresh  pro- 
teids  in  the  absence  of  any  fei-ment.  In  gastric  juice  the  amount 
present  is  about  04  per  cent.  With  papain  an  increase  in  the 
amount  of  salt  seems  to  slightly  retard  solution,  thus  : — 

Percentage  Undigested  after  Three  Hours  in  Presence  of— 

01  p.c.  Na  CI  sol.  0-25  p.c.  0-5  p.c. 

52-2    „  54-3     „  60-8    „ 

I  have  also  tested  the  behaviour  of  formaldehyde,  which,  under 
the  name  of  formalin,  is  being  introduced  as  a  ]n-eservative,  and  is 
therefore  likely  to  be  present  in  food  stuffs  required  to  be  digested. 
According  to  Loew  {J.  Prak.  Cheni.  [2],  xxxvii.  lOl),  formaldehyde 
at  40°  renders  diastase  inactive.  With  papain  it  has  an  aiTCsting 
effect,  thus  : — 

Percentage  Undigested  in  Presence  of  a  Solution  of  Formaldehyde. 

001  p.c.  0-1  p.c.  1-0  p.c. 

O.'ri)     „  78-8    „  831    „ 

Papain  can  therefore  be  used  as  a  digestive  ferment  in  acid, 
alkaline  and  neutral  solutions.  Its  activity  is  diniinislied  ai 
temperatures  above  40°  C,  and  is  most  pronounced  in  the  presence 
of  small  quantities  of  liquid.  No  appreciable  advantage  is  gained 
by  using  a  larger  amount  than  1  per  cent,  by  weight  of  the  protoid 
in  it.s  natural  state.  Its  activity  is  most  pronounced  in  the  presence 
of  a  liydrochloric  acid  .solution  of  about  5  per  cent,  strength,  whilst 
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for  alkaline  digestion  a  5  per  cent,  solution  of  sodium  bicarbonate 
gives  the  most  satisfactory  results.  After  from  three  to  four  hours 
the  rate  of  digestion  becomes  very  slow,  so  that  for  practical  pur- 
poses this  length  of  time  is  to  be  recommended. 

In  a  set  of  experiments,  using  15  grammes  of  coagulated  egg 
albumin — equivalent  to  2*267  grammes  of  dry  albumin,  and  con- 
taining "SiO  gramme  of  nitrogen — the  amount  of  nitrogen  rendered 
soluble  in  three  hours  by  0'15  gramme  papain  in  the  presence  of 
(1)  45  CO.  of  0'5  per  cent,  hj-drochloric  acid,  (2)  45  c.c.  of  05  per 
cent,  sodium  bicarbonate  solution,  and  (3)  45  c.c.  of  water,  were 
as  follows  : — 

HOI.  NaHCOa  Water. 

Wt.  nitrogen  in  grammes      0-193      0421  0-09!)8 
Percentage      of      soluble 

nitrogen       .         .         .     57-0        35-6  29  3 

It  seemed  of  interest  to  compare  the  action  of  pepsin  with  that 
of  papain  under  the  conditions  which  are  favourable  to  the  action 
of  papain,  viz.,  in  the  presence  of  a  small  amount  of  liquid.  For 
this  purpose  two  samples  of  pepsin  were  employed,  and  the 
amount  of  digested  minced  meat  fibrin  and  egg  albumin  both 
determined.     The  following  results  were  obtained  : — 

1.  Meat  fibrin  quantities.     Weight  digested. 

Meat  fibrhi 10  grains. 

Ferment 01  grain. 

Distilled  water 30  c.c. 

Time 30  minutes. 

Temperature 38°  C. 

Pepsin,  r.D.  Pc;  sin,  H.S.  Papain,  S. I. 

A.  12-18  per  cent.     .        .      11-82      .        .      15-31 

B.  20-9  „  .        .      17-2        .        .      41-1 

2.  Egg  albumin.     Weight  digested. 
Conditions  the  same  with  constant  shaking. 


Pep.-in,  P.P. 

Pepsin,  H.S. 

Papain,  S.I. 

A.     20-16 

20-94 

20-42 

B.     140   . 

14-7 

14-5 

Under  these  conditions  the  papain  gave  the  best  results  with 
meat  fibrin,  whilst  with  egg  albumin  the  amount  of  digestion  was 
intermediate  between  that  given  by  the  two  pepsins  examined. 

From  an  examination  of  the  products  of  digestion  in  one  experi- 
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mcnt    in    which    the   total   nitrogen   digested  amounted  to  0'105 
gramme,  I  found  it  distributed  as  follows  : — 

Coagvilable  albumin         ....         0-0253 

Albumoscs 0  0268 

Peptoue 0  0528 


0-1049 


The  President  said  this  paper  would  no  doubt  prove  of  great 
value.  Personally  he  had  no  experience  of  the  digestive  action  of 
papain. 

Mr.  Reynolds  said,  although  he  coald  quite  understand  the 
author  was  not  likely  to  introduce  clinical  matter  into  the  paper 
itself,  he  would  recognise  that  pharmacists  felt  considerable  inte- 
rest in  the  application  of  remedies,  and  that  pharmacy  was 
only  a  means  to  an  end.  Papain  had  been  recommended  as  a 
solvent  for  the  diphtheritic  membrane,  and  it  would  be  interest- 
ing to  know  if  that  was  likel}^  to  prove  correct. 

Mr.  Umney  said  it  was  unfortunate  that  two  noted  pliarmacists 
who  had  worked  on  the  subject,  Mr.  Benger  and  Mr.  Dott,  were 
not  present.  There  had  been  many  conflicting  statements  with 
regard  to  papain,  and  if  he  remembered  aright,  Mr.  Dott  said  that 
papain  had  only  a  slight  solvent  action  at  the  temperature  of  the 
Ijody,  and  practically  no  peptonising  power.  He  should  be  glad  to 
know  if  Dr.  Rideal  confirmed  this  or  disagreed  wdth  him. 

The  President  said  one  point  which  must  strike  every  one  as 
very  remarkable  with  regard  to  these  ferments  was  the  small  per- 
centage which  appeared  to  be  active,  and  the  great  activity  it 
possessed.  When  they  had  a  preparation  of  pepsin  of  1  in  1(J()  it 
■was  thought  to  be  active,  but  now  they  had  1  in  4000  which  was 
•active,  it  suggested  itself  to  him  whether  there  might  not  be 
aomething  simila^  in  the  action  of  these  unorganised  ferments  to 
what  was  known  as  catalysis  in  chemistry,  where  a  small  amount 
of  one  body,  not  altered  in  itself,  practically  acted  as  a  carrier  and 
altered  the  substances  which  it  attacked.  There  were  evidently  a 
number  of  problems  suggested  by  this  i)aper. 

Dr.  Rideal  said  he  was  not  a  medical  man,  and  therefore  could 
not  deal  with  the  question  put  by  Mr.  Re3'nolds.  With  regard  to 
Mr.  Ijjiiney's  question  as  to  the  discrepancy  between  Mr.  Dott's 
work  and  this,  it  depended  entirely  on  the  conditions.  Most  pre- 
vious investigators,  as  far  as  he  could  learn,  wore  told  that  papain 
was  something  like   ])epsin,  and   followed    the  j)epsin  directions. 
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Tliey  got  results  which  were  contrary  to  the  results  shown  in  this 
paper  ;  but  if  they  followed  the  conditions  he  laid  down,  th3y  would 
£;et  good  results.  The  conditions  were  altogether  different  from 
those  of  pe})siri.  The  chief  of  those  was  the  quantity  of  fiiiid. 
Keeping  the  fluid  down,  you  got  good  results  with  papain;  but  it' 
you  had  present  a  lai'ge  quantit}'  of  fluid,  pepsin  was  the  be.jt  and 
papain  the  worst. 

A  vote  of  thanks  was  accorded  to  Dr.  Eideal  for  his  paper. 


The  Conference  here  adjourned  for  luncheon.  On  resuming,  the 
following  note  was  read  : — 

NOTE  ON  COCO-NUT  STEARIN  AS  A  BASIS  FOR 
SUPPOSITORIES. 

By  C.  J.  S.  Thompson. 

Some  years  ago  several  experiments  were  made  with  a  view  to 
utilising  coco-nut  stearin  as  a  basis  for  suppositories  and  pessaries, 
but  lack  of  time  prevented  their  completion.  The  matter  had 
slipped  my  memory  till  recently,  when  a  sample  of  the  base  was 
discovered,  prepared  at  that  time  and  still  in  excellent  condition. 

The  suggestion  is  by  no  means  a  new  one,  as  Brady,  in  a  paper 
read  before  the  Pharmaceutical  Society  in  18GG  on  "  Medicated 
Pessaries  and  Suppositories,"  drew  attention  to  the  fact  that  a 
satisfactory  base  for  suppositories  could  be  prepared  from  coco-nxit 
stearin. 

For  this  purpose  he  recommended  the  following  foi'mula  : — 

Coco-nut  stearin ')  ozs. 

Lard  .......  1  oz. 

Oil  of  pimento    .         .         .         .         .20  iiiinims. 

The  essential  oil  was  added  to  prevent  rancidity,  and  the  lard 
as  a  tempering  medium.  This  base,  the  author  states,  "  will  keep 
unchanged  for  any  reasonable  length  of  time,  and  leaves  little  to 
be  desired.'' 

From  my  own  experience  Avith  the  base  it  was  found  much  too 
soft,  as  it  melts  at  82°  F,,  and  the  product  when  set  will  scarcely 
bear  handling. 

The  coco-nut  oil  of  commerce,  with  which  j'ou  are  all  familiar, 
is  the  fixed  oil  of  the  Cocos  micifera^  usually  obtained  by  expres- 
sion. 

When  pure  it  should  be  of  a  line  white  colour,  about  the  con- 


448  BRITISH    PHARMACEUTICAL    CONFERENCE. 

sistence  of  lard  at  ordinary  temperatures,  becoming  solid  at  4<P 
or  50°  F.,  and  having  a  melting-point  of  about  80°  F. 

It  has  a  bland  taste,  and  its  pleasant  characteristic  odour  is  well 
known. 

Most  authorities  now  agree  that  it  mainly  consists  of  a  peculiar 
fatty  principle  called  cocinin,  with  small  amounts  of  olein. 

Cocinin  when  saponified  with  alkalies  yields  glycerin  and  coco- 
stearic  acid,  the  formula  being  given  as  C13  H^^^j  0^,.  According  to 
Allen,  the  main  constituent  is  the  glj-ceride  of  lauric  acid, 
Cj2  H04  Oo,  and  the  glycerides  of  myristic,  palmitic,  and  stearic 
acids  are  also  present  in  notable  quantities.  It  is  readily  soluble 
in  alcohol,  and  has  been  also  found  to  contain  caproic,  caprylic, 
capric,  and  other  volatile  acids.  Its  tendency  to  become  rancid  is 
small,  and  on  account  of  its  ready  absorption  when  rubbed  on  the 
surface  of  the  body  it  is  largely  used  in  Germany  as  an  ointment 
base,  and  in  this  country  in  the  massage  treatment. 

It  is  further  claimed  to  be  less  liable  to  produce  chemical 
changes  in  the  substances  with  which  it  is  associated  than  lard, 
and  also  preserves  them  better  than  the  animal  fat. 

The  "United  States  Dispensatory"  states  the  ointment  of  iodide 
of  potassium,  when  made  with  lard,  becomes  yellow  in  a  few  da3-s, 
while  if  ma<le  with  coco-nut  oil  remains  unchanged  for  two  months 
or  more. 

The  melting-point  of  coco-nut  stearin  being  low,  in  order  to  form 
a  satisfactory  base  for  suppositories,  the  addition  of  some  more  solid 
body  is  necessary,  and  for  this  purpose  after  experimenting  with 
several  substances  I  have  found  white  wax  answer  the  purpose 
best. 

The  following  formula  gives  a  satisfactory  result : — 

Coco-nut  stearin 4  ozs. 

White  wax 340  grs. 

Molt  together  with  gentle  heat  over  a  water-bath. 

The  product  is  of  a  firm  and  fairly  hard  consistence,  with  a 
melting-i)oint  of  about  !»8°  F.,  becoming  solid  at  04°  F.,  ami  will 
be  found  admirably  adapted  for  a  suppository  base.  The  melting- 
point,  if  considered  too  high,  may  easily  be  lowered  by  using  less 
wax.  It  mixes  well  with  vegetable  extracts,  does  not  go  soft  on 
keeping,  does  not  become  rancid  when  in  contact  with  metallic 
salts,  and  cools  more  rapidly  than  cacao  butter. 

Cacao  butter  is  now  so  generally  used,  and  so  admirably  answers 
the  purpose  of  a  suppository  base  in  almost  every  respect,  that  it 
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is  a  difficult  matter  to  suggest  a  rival  or  a  body  more  suit- 
able. 

From  a  pharmaceutical  point  of  view,  I  have  found  the  coco-nut 
stearin  base  answer  equally  well.  It  has  the  further  advantage  of 
being  cheaper,  and  can  be  made  at  a  third  the  cost  of  cacao  butter. 
It  cools  very  rapidly,  and  at  ordinary  temperatures  is  set  and  ready 
to  be  taken  from  the  mould  in  about  ten  minutes. 

Suppositories  have  been  prepared  with  this  base  from  all  the 
B.P.  formula,  also  with  belladonna,  hamamelin,  carbolic  acid,  boric 
acid,  and  many  combinations,  and  in  each  case  it  has  proved  most 
satisfactory. 

Two  medical  practitioners,  who  kindly  undertook  experiments 
with  both  suppositories  and  pessaries  prepared  with  the  proposed 
base,  report  as  follows  : — 

"  The  result  has  in  each  case  been  satisfactory  and  rapid,  showing 
that  they  have  been  readily  absoi'bed.  As  regards  the  supposi- 
tories themselves,  they  appear  to  be  excellent,  and  have  a  very 
good  appearance." 


The  President  said  he  was  very  sorry  the  author  was  not 
present.  He  supposed  the  justification  for  this  paper  was  to  be 
found  in  a  paragraph  in  the  last  edition  of  Squire's  "  Companion  to 
the  Pharmacopeia,"  where  it  was  stated  that  coco-nut  stearin  was, 
as  a  basis,  better  suited  for  suppositories  in  cold  weather.  As 
already  mentioned,  Mr,  Brady,  in  18G5  and  186G,  made  a  number 
of  experiments,  and  he  quoted  the  formula  Mr.  Brady  said  might 
be  used.  Since  that  cacao  butter  had  been  u.sed,  and  was  abso- 
lutely unobjectionable,  and  he  had  yet  to  learn  that  the  internal 
temperature  of  the  body  varied  in  summer  and  winter.  He  had 
tried  an  experiment  since  the  paper  was  put  on  the  list,  and 
found,  after  surrounding  cacao  butter  suppositories  with  ice  for 
twenty-four  hours,  that  the  time  during  which  they  would  melt  in 
water  of  the  temperature  of  the  human  body  was  not  materially 
altered,  even  by  the  fraction  of  a  second,  from  those  made  in  the 
ordinary  way.  The  possibility  was  that  the  oxidation  of  the  sur- 
face of  the  cacao  butter,  which  went  on  by  keeping  suppositories, 
might  retard  to  a  slight  extent  the  time  during  which  they  would 
melt.  But  cacao  was  simply  an  ideal  basis  for  suppositories,  and 
absolutely  fulfilled  all  the  conditions.  It  did  not  become  rancid. 
It  did  not  change  by  keeping,  and  it  could  be  handled  at  practi- 
cally any  temperature  of   the  English  climate,  and    introduced 

G    G 
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safely.  Stearin  suppositories,  if  made,  must  be  made  to  suit  tlie 
temperature,  which  would  vary  between  winter  and  summer,  and 
the  nurse  who  had  in  June  to  use  stearin  suppositories  made  in 
Januarj'  would  find  the  mere  handling  of  them  would  render  them 
too  soft  to  be  used  properl3\  To  introduce  a  suppository  required 
a  little  pressure  ;  you  must  have  sufficient  firmness,  but  when  hi 
situ,  it  dissolved  at  the  temperature  of  the  bodj'-,  which  was  prac- 
tically the  same,  summer  or  winter.  Since  the  publication  of  Mr. 
Brady's  papers  in  1866,  the  only  change  that  had  been  suggested 
was  that  in  sending  suppositories  to  India,  where  morphine  sup- 
positories were  of  great  value  for  dysentery,  a  little  wax  was  added 
to  raise  the  temperature  at  which  they  would  soften.  Something 
was  said  about  cheapness.  He  was  certainly  in  favour  of  econom}- 
— avoiding  waste — but  cheapness  had  nothing  whatever  to  do  with 
pharmacy.  Who  would  go  into  the  fractions  of  decimals  that 
would  show  the  difference  between  twelve  stearin  suppositories 
and  twelve  made  with  cacao  butter?  It  was  absolutely  ridiculous. 
This  reference  to  economy  occurred  in  three  or  four  papers,  but  it 
was  absolutelj'  beside  the  question.  Cacao  butter  answered  every 
rcqviisite.  Mr.  Brady  showed  that  at  that  time  the  German  was 
better  than  the  French,  and  the  French  better  than  the  English, 
but  since  then  English  cacao  butter  could  he  obtained  by  the  ton 
at  a  few  pence  per  pound,  absolutely  pure.  As  he  had  said,  the 
paper  might  be  justified  by  the  paragraph  in  Squire's  book,  but  ho 
was  sorry  to  see  any  suggestion  that  the  basis  in  the  B.P.  should 
be  altered.  That  morning  there  was  a  question  about  stearic  acid 
Ijeing  cheaper  than  oleic  acid,  but  you  could  not  get  any  definite 
body  called  stearic  acid,  though  you  could  get  cacao  butter,  which 
was  practicall}' always  alike,  and  did  not  vary  materially  in  its 
melting-point,  and  would  keep  practically  for  evei\ 

Mr.  Geurard  said  up  to  the  present  time  there  had  never  yet 
been  presented  a  suppository  base  that  was  equal  to  cacao  butter. 
On  one  point,  ])erhaps,  ho  might  differ  from  the  President,  who  said 
that  cacao  butter  did  not  become  rancid.  His  experience  was  that 
it  did  become  rancid,  and  lost  its  yellow  colour,  which  was  evi- 
dence of  it.  A  piece  of  cacao  butter  placed  in  a  glass  bottle,  as 
was  often  done  in  museums,  and  exposed  to  light  and  air,  would 
give  evidence  of  rancidity  in  the  course  of  two  or  three  months,  the 
colour  being  changed  from  yellow  to  white.  It  would  be  ver}' 
strange  if  a  natural  fat  did  not  become  rancid.  It  was  true  that 
ns  coniparc'l  with  other  fats  it  was  not  so  prone  to  rancidity  ami 
was  not  offensive.     About  twelve  months  ago  his  attention   was 
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called  to  this  coco-nut  stearin  whilst  going  over  the  factory  of  a 
large  confectioner.  He  told  him  it  was  called  coco  butter,  and  was 
sold  under  that  name.  It  was  a  beautiful  yellow  butter,  exactly 
like  the  ordinary  cacao  butter,  very  different  from  the  sample  now 
produced,  and  had  an  aromatic  odour.  His  friend  said  it  w^as  used 
for  mixing  with  certain  confectionery,  to  impart  to  it  a  slightly 
greasy  character  to  prevent  it  adhering  to  the  mould.  He  gave 
him  four  or  five  pounds  to  experiment  with,  and  after  testing  its 
qualities  he  came  to  the  same  conclusion  as  the  President,  that 
this  coco-nut  stearin  was  not  equal  to  cacao  butter  as  a  suppository 
base. 

Mr.  Martindale  agreed  with  the  President  that  theobroma  was 
an  ideal  substance  for  suppositories.  The  sample  of  steai'in  sent 
round  was  very  nice,  but  the  disagreeable  odour  it  assumed  when 
it  became  rancid  made  it  very  objectionable.  Theobroma,  if  it  even 
did  become  slightl}'  rancid,  was  never  disagreeable. 

Mr.  Umney  said  his  experience  was  not  quite  so  great  as  that  of 
the  President  or  Mr.  Gerrard,  but  he  quite  agreed  with  the  last 
speaker  that  in  cacao  butter  they  had  a  thoroughly  sound  basis  for 
suppositories.  Time  was  when  that  substance  could  not  be 
obtained  in  a  pure  condition,  but  public  taste  had  advanced  since 
then,  and  now  the  imited  makers  of  cocoa  without  fat  sent  on  to 
the  London  drug  market  a  constantly  increasing  quantity  of 
genuine  cacao  butter  in  a  natm-al  condition,  and  it  was  also 
largely  supplied  bleached.  Every  two  or  three  months  a  quantity 
such  as  ICXJ  tons  would  be  offered  by  public  auction.  As  the 
President  had  said,  a  substance  could  be  obtained  which  varied 
only  within  a  few  degrees  of  melting-point,  and  his  own 
impression  was  that  there  ought  not  to  be  a  greater  difference 
allowed.  Unfortunately,  the  Pharmacopoeia  gave  a  larger 
latitude,  and  he  feared  that  rather  encouraged  sophistication.  He 
thought  one  degree  on  either  side  of  the  exact  melting-point  of 
l^ure  cacao  butter  would  be  quite  sufficient. 

Mr.  Martindale  said  the  great  point  was  to  be  sure  it  was. 
dehydrated. 

The  President  said  cacao  butter  could  be  got  in  any  quantity,. 
and  apparently  a  great  deal  of  it  was  sophisticated,  but  in  twenty 
years'  experience  he  never  found  any  difficulty  in  getting  any 
quantity  of  it  at  a  moderate  price  which  would  melt  at  a  difference 
of  between  one  and  two  degrees.  Of  course  it  would  oxidise,  but 
did  not  become  x'ancid  in  the  sense  that  stearin  would — in  the 
sense  of  producing  irritating  acids  which  would  make  it  inapplic- 
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able  in  the  case  of  a  sensitive  rectum.  It  became  rancid  pro- 
bably in  a  purely  chemical  sense,  but  after  the  suppository  had 
been  made  for  twelve  months  or  two  years,  it  was  quite  safe  to 
use.  If  one  could  find  a  basis  which  was  superior,  by  all  means 
substitute  it ;  but  if  not,  there  was  no  reason  for  dissatisfaction. 
Mr.  Thompson  was  thanked  for  his  paper. 


The  next  communication  was  the  following: — 

NOTE   ON  PHOSPHORUS   PILLS. 
By  E.  H.  Parker,  P.C.S. 

Phosphorus  pill-mass  prepared  with  a  fatty  or  resinous  basis, 
beside  being  troublesome  to  prepare,  difficult  to  pi-eserve,  and  in 
some  cases  impossible  to  digest,  is  often  found  inconvenient  at  the 
dispensing  counter  on  account  of  its  bulky  character  and  its  dis- 
position to  produce  crumbly  masses  when  combined  with  other 
ingredients.  Pills  freshly  prepared  with  a  solution  of  phosphorus 
in  carbon  bisulphide  diffused  through  liquorice  powder  are  not 
open  to  these  objections;  it  seemed,  however,  desirable  to  deter- 
mine whether  such  pills  are  permanent,  and  contain  the  full 
-amount  of  unoxidised  phosphorus. 

I  will  first  describe  in  detail  the  exact  method  adojited  in  pre- 
paring, for  example,  two  dozen  pills. 

Take  of— 

Phosphorus,  the  prescribed  quantity  for  24  pills. 
Carbon  bisulphide  ....  iiO  minims. 
Liquorice  root,  in  po-\vder  .         .         .21  grains. 

Gl^'cerin 4  minims. 

Tragacanth  gnm,  in  powder  .  .  2  gi-aiiis. 
Syrup,  a  sullicicnt  (quantity. 

Dissolve  the' phosphorus  in  the  bisulphide,  pour  the  solution 
upon  the  liquorice  powder  in  a  pill-mortar,  stir  uniformly  within 
the  smallest  possible  space,  by  means  of  a  spatula,  until  the  sol- 
vent is  nearly  evaporated  (no  portion  should  be  allowed  to  assume 
an  appearance  of  dryness);  as  soon  as  the  mixture  becomes  nearly 
solid,  and  while  still  moist  with  bisulphide,  add  a  sufficient  quan- 
tity of  syrup  to  form  a  soft  pill-mass,  and  iucoi'poratc  quickly  until 
homogeneous.  Any  other  i)rcscribed  ingredients  may  now  be 
added  sccundcm  artcni,  and  the  mass  ilividod  into  twenty-four 
.pills  without  undue  exposure  ;  no  coating  is  necessary. 

Not  finding  a  recorded  method   for   the  determination   of  free 
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phosphorus  in  pills,  I  decided  to  try  extraction  with  carbon  bi- 
sulphide, oxidation  to  phosphoric  acid,  and  final  titration  with 
standardised  uranium  solution.  This  method  gave  very  fair  re- 
sults. A  solution  of  uranium  acetate  was  prepared  and  titrated 
against  sodic  phosphate  ;  its  value  was  found  to  be  1  c.c.  =0"00229S- 
phosphorus. 

Experiment  1. — 0'2  gramme  phosphorus  was  oxidised  with 
nitric  acid  in  presence  of  a  fragment  of  iodine,  evaporated  until 
nitrous  fumes  ceased  to  be  evolved,  diluted  with  water,  slight 
excess  of  sodium  bicarbonate  added,  then  acidified  with  acetic 
acid  and  made  up  to  229  c.c.  with  Avater ;  of  this  solution  40  c.c.  = 
15-]  c.c.  uranium  solution,  /.e.,  0-198G  phosphorus  found. 

Experiment  2. — 00472  gramme  phosphorus  was  dissolved  in 
carbon  bisulphide,  evaporated  to  dryness,  the  residue  oxidised, 
and  an  acetic  solution  prepared  as  in  experiment   1,  diluted  with 
water  to  50  c.c.     Of  this  solution  20  c.c.  =8*  1  uranium  solution  ;. 
<.c.,  0'0465  phosphorus  found. 

Experiment  3. — 0*4  gramme  phosphorus  in  2  c.c.  carbon  bisul- 
phide poured  on  G  grammes  of  liquorice  root  powder  and  made  into 
100  pills,  in  the  manner  described  in  the  early  part  of  this  note. 
Ten  of  these  pills  were  kneaded  in  a  glass  mortar  with  several 
successive  quantities  of  carbon  bisulphide,  the  mixed  solutions- 
evaporated  to  dryness,  the  residue  oxidised,  an  acetic  solution  pre- 
pared as  before  and  made  up  to  50  c.c.  with  water.  Of  this  solu- 
tion 20  c.c.  =  6"7  c.c.  uranium  solution;  i.e.^  0"0385  phosphorus, 
found.  The  remainder  of  these  pills,  examined  in  a  similar 
manner  at  intervals  of  three  months,  showed  practically  no  diminu- 
tion of  phosphorus.  A  sample  of  pills  is  on  the  table  prepared  as- 
already  described,  each  containing  ^V  of  a  gi-ain  of  phosphorus,, 
and  without  any  kind  of  coating ;  they  have  been  kept  in  art 
ordinary  pill  box,  occasionally  opened  and  the  pills  handled  since 
January,  1889 — a  period  of  nearl}'  sijx  years.  They  evidently  con- 
tain the  phosphorus  exactly  as  when  first  made,  for  the  slightest 
superficial  scratch  still  produces  phosphorescence,  and  a  central 
section  exhibits  the  same  phenomenon  over  the  entire  surface. 
These  pills  rapidly  disintegrate  even  in  cold  water,  and  without 
the  assistance  of  massage. 

The  conclusions  arc  obvious — that  phosphorus  pills  may  be- 
easily  prepared  by  this  method  without  material  loss  or  oxidation, 
that  they  are  permanent,  and  that  no  coating  is  necessary  for 
their  preservation. 
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Mr.  IxcE  said  he  was  quite  sure  they  might  coiigratulate  the 
author  on  his  mode  of  making  phosphorus  pills ;  there  were  very 
many  formulae  at  present  for  this  particular  preparation,  and  as 
far  as  he  was  concerned,  he  thought  nothing  ought  to  be  attempted 
with  phosphorus  cr  similar  substances  unless  you  could  eti'ect 
entire  solution.  It  ought  not  to  be  allowed  to  enter  into  combina- 
tion, except  in  a  state  of  solution.  He  entirely  agreed  with  what 
had  been  said  about  the  comminution  rather  than  solution  of  phos- 
phorus by  oil  or  fat ;  they  got  it  tiuaily  comminuted,  but  no  more, 
and  he  thought  that  was  more  or  less  dangerous.  OfHcially  they 
were  bound  to  follow  the  instructions  of  the  B.P.,  and,  following 
it  with  great  care  and  attention  to  temperature,  they  got  a  fairly 
good  result ;  but  he  objected  to  that  formula  altogether,  because 
the  phosphorus  was  not  combined  in  a  perfect  state  of  solution. 

Mr.  Maktixdale  said  after  all  was  it  not  a  form  of  comminution 
in  the  method  followed  by  the  author,  who  got  the  phosphorus  in 
solution  in  bisulphide,  and  then  precipitated  in  the  pill.  He  had 
paid  a  gi-eat  deal  of  attention  to  this  subject  for  the  last  twenty- 
iive  years,  and  he  must  say  he  preferred  to  keep  the  phosphorus 
in  solution  always.  The  formula  which  he  published  some  twenty 
years  ago  was  that  of  dissolving  it  in  cacao  butter.  A  one  per 
cent,  solution  could  be  made  in  that  substance  which  could  bo 
easily  rolled  out  into  pills,  and  if  they  were  fairly  freshl}"-  pre- 
pared, the  phosphorus  was  in  the  most  active  condition  in  which 
it  could  be  administered,  and  in  that  condition  was  easily  digested. 
The  phosphorus  Mr.  Parker  mentioned  was  only  in  a  precipitated 
condition.  It  melted  at  1 1U°  above  the  temperature  of  the  body, 
and  in  that  way  could  hardly  become  completel}'  digested  when 
swallowed,  and  therefore  he  hardly  thought  the  full  dose  of  phos- 
phox-us  would  act.  It  was  true  they  often  had  to  combine  phos- 
phorus with  otl^er  ingredients,  and  other  ])rocesses  of  dissolving 
it  in  bisulphide  and  adding  the  other  substances  might  be  con- 
venient. Mr.  Groves  suggested  about  a  year  ago  a  mode  of  emul- 
sifying jjhosphorus  to  the  finest  condition  by  following  Mr. 
Parker's  i>rocoss  to  this  extent — dissolving  in  bisuli)hido,  adding 
that  to  yolk  of  egg,  stirring  quickly,  and  adding  a  little  chloro- 
form to  prevent  oxidation.  The  emulsification  of  the  bisulphide 
solution  with  yolk  of  egg  was  quick  and  complete,  and  on  after- 
wards adding  some  li(|uorico  powder  you  produced  a  mass  which 
Mr.  Groves  suggested  an  ingenious  way  of  keeping.  Ho  smeared 
the  stopper  round  with  lionoy,  and  put  a  little  cotton  wool  inside, 
with  a  few  drops  of  ether.     This  mode  of  j)reserviiig  jjliosphonis 
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pill-mass  might  be  used  for  any  mass  containing  phosphorus,  but 
phosphorus  pills  would  not  keep  for  any  length  of  time.  He  had 
some  made  on  the  14th  of  April  last  j'ear.  and  they  were  now 
completely  oxidised;  there  was  no  glow  of  phosphorus  about  them, 
although  the}''  were  varnished.  He  held  that  phosphorus  pills 
should  be  freshly  made.  As  to  nostrum-mongers  making  these 
pills  a  speciality,  it  was  an  absux'dity.  Phosphorus  should  be  dis- 
pensed as  quickly  as  possible,  and  not  kept  in  stock. 

Mr.  Gekrard  said  that  at  the  time  when  phosphorus  was  first 
introduced  he  remembered  very  well  the  trouble  he  had  to  get 
preparations  of  it  in  a  satisfactory  condition.  He  suggested 
common  resin  as  a  solvent,  but  that  was  improved  upon  by  Mr. 
Abrahams,  of  Liverpool,  who  suggested  balsam  of  tolu.  That 
suggestion  was  taken  up  by  the  pharmaceutical  authorities,  and 
the  method  introduced  as  the  basis  of  the  official  pill.  Since  that 
time  there  had  been  considei'able  improvement  made,  and  Mr. 
Martindale  himself  had  done  excellent  work  in  that  direction.  If 
Mr.  Parker  had  looked  up  the  Ycar-Book  of  Pharmacy,  he  would 
have  found  that  in  1878  it  gave  a  process  vv^hich  was  quite  on 
parallel  lines  with  the  one  now  brought  forward.  He  suggested 
then  that  they  should  be  made  by  dissolving  the  phosphorus  in 
bisulphide  of  carbon,  pouring  this  over  the  compound  tragacanth 
powder,  moistening  it,  adding  a  little  chloroform  to  prevent  oxida- 
tion, and  rolling  the  mass  out  quickly. 

Mr.  Hardwick  said  the  point  of  this  paper  was  not  the  way  of 
making  phosphorus  pills,  but  a  statement  that  they  would  keep 
for  a  long  time  without  oxidation.  Mr.  Parker  thoroughly  con- 
demned all  kinds  of  fatty  bases  for  phosphorus  pills.  Now  they 
often  had  to  dispense  phosphorus  pills  with  a  number  of  other 
ingredients,  such  as  nux  vomica,  cannabis  indica,  quinine,  or  even 
•strychnine,  and  often  in  practice  a  very  useful  manner  of  obviating 
the  difficulty  of  weighing  out  minute  quantities  of  phosphorus, 
such  as  half  a  grain,  or  less,  was  one  the  suggestion  of  which  he 
got  from  an  earlj'  edition  of  Mr.  Martindale's  book.  He  ilissolved 
the  phosphorus  in  bisulphide,  and  added  a  fatty  base,  the  most 
convenient  being  suet,  with  a  small  addition  of  vaselin  and  kaolin 
to  make  it  sink  in  water.  Then  he  kept  the  composition  under 
water,  as  he  kept  stick  phosphorus,  and  taking  out  small  portions 
and  blotting  off  the  moisture,  he  was  able  to  weigh  it  without 
difficulty,  and  make  up  pills  easily,  which  rolled  well  and  kept 
their  shape. 

Mr.   Williams    said    he   was    particularly   interested   in   Mr^ 
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Pai'ker's  paper,  because  it  was  contrary  to  all  recent  opinion  as  to 
the  stability  of  phosphorus  in  pills.  They  were  ahvaj^s  taught 
that  it  certainly  did  oxidise,  and  he  was  astounded  to  hear  that 
a  preparation  had  been  kept  six  years  and  still  exhibited  phos- 
phorescence. A  short  time  ago  he  saw  that  amorphous  phos- 
pliorus  had  been  highly  recommended  as  producing  exactly'  the 
same  result  as  ordinary  phosphorus,  but  he  had  not  been  able  to 
confirm  the  statement  by  an}'-  one  who  had  had  experience  of  its 
use  ;  but  it  seemed  to  him  the  advantages  were  considerable, 
provided  its  medicinal  value  was  equal  to  that  of  ordinary  phos- 
phorus. 

Mr.  CtURNEV  said  he  remembered  some  years  ago  dispensing  a 
prescription  containing  2  grs.  of  amorphous  phosphorus  in  each 
pill.  Ho  at  first  thought  the  dose  must  be  excessive,  and  con- 
sulted the  medical  man,  but  he  said  it  was  all  right ;  2  grs.  of 
amorphous  phosphorus  was  a  perfectly  safe  dose,  and  would  have 
no  more  effect  than  one-thirtieth  or  one-fortieth  of  a  grain  of  the 
ordinary  crj'Stalline  form.  The  prescription  was  dispensed  several 
times  during  a  week  or  two,  and  he  never  heard  anything  more 
about  it. 

The  President  said  he  did  not  wish  to  stop  discussion,  but 
every  one  would  agree  with  his  own  experience  that  his  natural 
life  was  not  long  enough  to  indulge  in  perpetually  going  back  to 
tlie  rudiments.  Allen  and  Hanburys  in  the  Phariii.  Journ.  for 
May,  187G,  published  a  formula  for  phosphorus  ])ills  by  solution 
in  bisulphide  of  carbon,  and  mixing  with  soap,  guaiacum,  and 
liquorice,  Avhich  left  nothing  to  be  desired.  Essentially  this  form 
was  the  same  as  Mr.  Gerrard's,  except  that  there  was  soap  and 
guaiacum  in  it.  It  had  been  reproduced  in  the  "Art  of  Dispensing," 
and  was  one  by  which  twelve,  twenty,  or  a  million  pills  could  be 
made,  and  it  had  been  used  hy  thousands  of  pharmacists,  who 
were  content  to  take  a  thing  of  this  sort  and  save  themselves  the 
trouble  of  needlessly  trying  experiments  over  and  over  again. 
Tliat  pills  should  keep  for  ever  was  not  expected,  or  that  pills 
made  on  the  other  side  of  the  Atlantic  should  bo  taken  on  thi.-A 
side  was  ridiculous.  At  the  same  time,  they  diil  not  want  to 
make  everj-  preparation  day  by  da}'.  Ho  had  made  pills  accord- 
ing to  this  formula,  combined  with  other  ingredients,  and  they 
were  practically  unalterable  for  a  long  period.  It  so  happened 
that  this  formula,  in  combination  with  other  ingredients,  was  on 
tlio  .shelves  constantly,  and  when  he  saw  this  note  was  to  bo  read 
he  told  liis  assistant  to  get  a   bottle  of   the  oldest   phosphorus  pills 
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he  could  find,  to  examine  them,  and  to  see  whether  they  -were 
soluble  and  contained  unaltered  phosphorus  or  not.  He  gave  him 
a  report  to  the  effect  that  the}'  were  as  soluble  as  pills  could  be, 
dissolved  at  the  temperature  of  the  stomach  in  a  few  minutes,  and 
contained  practically  unaltered  phosphorus.  When  they  had  a 
formula  which  was  practically  so  satisfactory  as  this,  it  was  not 
desirable  to  spend  their  time  in  endlessly  studying  rudiments 
when  there  were  great  chemical  problems  in  front  of  them,  and 
more  important  things  to  be  studied. 

Mr.  Parker  said  that  Mr.  Martindale's  formula  of  phosphorus 
dissolved  in  theobroma  was  no  doubt  very  satisfactory  if  you 
could  roll  out  the  pill-mass  uucombined  with  other  ingredients. 
But  he  found  the  formula  now  suggested  gave  a  mass  that  could 
be  mixed  with  almost  every  ingredient  that  came  to  the  dis- 
pensing counter.  Phosphorus  should  be  administered  in  solution 
probably,  but  in  this  case  he  took  24  grs.  of  liquorice  powder,  dis- 
solved the  phosphorus  in  30  minims  of  fluid,  and  made  a  sort  of 
mud  of  it,  and  by  that  means  every  cell  of  the  liquorice  powder 
was  equally  permeated  by  phosphorus.  The  pill,  when  finished, 
dissolved  readily  in  cold  water,  and  if  introduced  into  the  stomach 
disintegrated  directly  into  an  enormous  number  of  minute  particles 
of  phosphorus.  Whether  that  was  diiferent  in  physiological  action 
to  phosphorus  dissolved  in  theobroma  he  could  not  say.  He  must 
disclaim  any  idea  of  novelty  in  the  formula.  He  did  not  claim 
that  in  the  paper.  Mr.  Lloyd  Williams  had  referred  to  the  value 
of  amorphous  phosphorus.  He  had  repeatedly  dispensed  large 
quantities  of  it,  and  it  was  stated  by  many  authorities  that  it  was 
inert.  Certainly  very  large  doses  of  it  had  been  given,  and  if 
quite  free  from  any  other  form  of  phosjjhorus  it  probably  was  inert. 
Particular  attention  must  be  given  to  see  that  it  contained  nothing 
but  amorphous  phosphorus.  The  President  complained  of  his  re- 
turning to  rudiments,  but  he  would  not  have  taken  the  trouble  to 
investigate  whether  these  pills,  after  being  kept  for  six  years, 
were  as  good  as  when  they  were  made,  if  he  had  found  any  record 
of  that  fact.  He  could  not  find  any  statement  as  to  the  keeping 
properties  of  pills  made  in  this  way,  or  whether,  after  a  week, 
they  would  contain  free  phosphorus  or  not.  He  simply  conducted 
this  work  for  his  own  satisfaction,  and  recorded  the  results  to 
save  other  people  from  going  through  the  rudiments. 

Mr.  Parker  was  thanked  for  his  note. 
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The  following  papei'  was  next  read : — 

THE  NOMENCLATUEE  OE  OFFICIAL  REMEDIES. 
By  Joseph  Ince,  F.L.S. 

In  view  of  the  advent  of  an  Imperial  Pharmacopoeia,  I  venture 
to  say  a  few  words  upon  this  subject.  There  is  always  a  fear 
when  the  word  nomenclature  is  mentioned  lest  some  fanciful  theory 
should  be  introduced,  ingenious  post^ibly,  but  of  little  practical 
use. 

I  have  no  speculative  suggestions  to  advance,  and  all  I  a.'^k  is 
that  as  new  official  remedies  claim  adoption  to  which  latinised 
names  must  of  necessity  be  given,  the  construction  of  this  nomen- 
clature should  follow  the  ordinary  rules  of  declension  which  are 
commonly  known  and  accepted.  We  have  already  in  the  body 
of  the  Pharmacopoeia  several  words  which  have  been  left  as  in- 
declinable, while  the  Addendum  is  in  evidence  that  their  number 
is  on  the  increase — a  matter  which  reflects  on  the  scholarship  of 
the  day,  and  embarrasses  the  prescriber,  who,  owing  to  the  tech- 
nical arrangement  of  a  prescription,  has  to  frame  a  terminology 
with  declensions  of  his  own. 

I  would  leave  imtouched  the  whole  series  of  undeclined  words 
which  do  not  naturally  admit  of  classification  in  order  to  avoid 
any  manner  of  innovation.  Such  are : — Elemi,  as  in  unguentum 
elemi ;  gummi,  as  in  acaciiB  gummi  and  eucalypti  gummi ;  buchu, 
as  in  buchu  folia,  infusum  buchu,  and  tinctura  buchu ;  catechu, 
as  in  infusum  catechu,  pul vis  catechu  compositns,  tinctura  catechu, 
and  trochisci  catechu ;  this  last  is  cori-ectly  made  neuter  and 
called  catechu  pallidum. 

Tolu  cannot  be  included,  for  it  has  no  representative  Latin 
noun,  being  used  as  an  adjective  throughout.  Thus  we  get 
syrupus  tolutanus,  tinctura  tolutana,  and  balsamum  tolutanum. 

But  when  we  turn  to  latinised  terms  which  obviously  belong 
to  certain  definite  declensions,  it  is  a  reasonable  i-equest  to  make 
that  they  should  not  continue  to  bo  inserted  in  a  standard  work 
witliout  reference  to  the  common  rules  of  construction.  On  the 
lliresliold  is  liquor  gutta-percha  (perhai)s  an  oversight).  The 
U.S. P.,  recollecting  mcnsa,  se,  gives  licjuor  gutta-percluv. 

It  has  long  been  an  accepted  rule,  with  regard  to  which  there 
lias  been  an  entire  consensus  of  opinion,  that  neutral  princijiles 
should  be  made  to  end  in  hnun,  and   tliat  the  English  equivalent 
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should  end  in  in  ;  while  alkaloidal  principles  should  be  made  to 
eii^  in  ina^  for  which  the  English  equivalent  should  be  inc. 

This  excellent  arrangement  has  proved  a  great  gain  to  the 
chemist,  the  physician,  and  the  student,  for  it  is  a  nomenclature 
which  convej^s  definite  information.  One  sees,  therefore,  with 
regret,  certain  deviations  which  have  crept  in  unawares. 

Aloin,  correctl}'  anglicised  aloin,  is  as  much  entitled  to  be 
aloinum,  as  benzoinum,  anglicc  benzoin. 

Pyroxylin,  the  tj'pe  of  an  innm  word,  is  probably  a  misprint 
for  pyroxjdinum,  but  for  pepsin  no  such  allowance  can  be  made  ; 
it  should  be  pepsinum  (not  pcpsina,  alkaloidal  form),  and  woiald 
cease  to  be  an  anomaly. 

In  no  spirit  of  fault-finding  is  the  further  remark  that  equal 
care  should  be  taken  in  rendering  the  English  equivalent  of  these 
words  uniform.  If  we  say,  on  principle,  ergotin,  paraffin,  and  the 
like,  because  the  Latin  form  is  ergotinum  and  paraffinum,  we  are 
scarcely  at  libert}'  to  write  gelatine  from  gelatinum  and  glycerine 
from  glycerinum.  These  are  commercial  terms,  but  they  some- 
what confuse  a  student  who  has  had  plain  rules  laid  down  for  his 
guidance,  and  no  oojectiou  would  be  taken  by  the  trade  to  find 
them  accurately  named  in  an  official  standard  book. 

It  has  long  seemed  to  me  desirable  that  three  common  forms 
of  declension  should  be  followed  in  cases  where  they  may  be 
required. 

1.  Xeuter  nouns  ending  in  al.     (Third  declension.)     Example. 

Animal,  animulis. 

2.  Neuter  nouns  ending  in  ol.     (Third  declension.)     Example. 

Alcohol,  alcoholis. 

3.  Masculine  nouns  ending  in  o.     (Third  declension.)    Example. 

Sapo,  saponis. 

Other  nouns  at  present  taken  as  indeclinable,  as  amyl  and  sum- 
bul,  are  open  to  discussion,  and  with  respect  to  such,  differences 
of  opinion  would  exist. 

I  should  like  to  see  the  title  sj^rupus  chloral  banished  from  the 
Pharmacopoeia,  as  it  has  long  been  from  the  prescription  of  the 
practitioner,  and  let  it  enter  into  uniformity  as  syrupus  chloralis. 
Sulphonal  (in  the  Addendum)  enters  as  yet  into  no  other  prepara- 
tion, but  should  that  happen,  its  infiexion  would  be  already 
determined.  Meanv/hile,  the  prescriber  writes  sulphonalis  grana 
quindecim  when  he  would  indicate  the  dose. 

If  we  say,  as  we  certainly  do,  guided  by  the  Pharmacologia — 
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R  Camphorse  (Alcohole  solutse)  3i. 

or 

H  Camphorse  (alcoholis  ope  in  pulv.  redact)  gr.  viii., 

surely  the  title  emplastruin  menthol  should  no  longer  be  retained, 

but  give    place  to  emplastrnm  mentholis.   and  thymol,  with  all 

companion  words,  would  follow  suit. 

Former  editors  have  foreseen  the  difficulty  which  occurs  in 
niatico  and  pimento,  and  have  latinised  both  as  infusum  raaticse 
and  aqua  pimentfe.  Let  them  stand,  especially  the  latter,  which 
comes  from  pimenta ;  but  it  seems  advisable,  in  anticipation  of 
the  future,  that  other  or  new  terms  which  may  resemble  sapo 
should  have  the  same  declension,  while  kino  and  cusso  might  obey 
the  same  rule.  If  we  say  linimentum  saponis  and  cataplasma 
carbonis,  why  say  tinctura  kino  and  infusum  cusso? 

In  conclusion,  let  me  express  the  hope  that  the  above  remarks 
may  not  be  considered  in  the  light  of  a  mere  literary  excursus. 

The  class  of  words  to  which  attention  has  been  directed  must 
grow  and  multiply,  and  then  the  full  inconvenience  of  a  heap  of 
undeclined  pharmacopa-ial  titles  will  be  felt. 

I  advocate  no  novelty  in  nomenclature,  i)ut  only  recommend  the 
systematic  adoption  of  known  grammar  rules  to  meet  new  require- 
ments. 

The  PiJEsiuEXT  said  in  view  of  the  possibility  of  a  new  Phar- 
macopoeia being  proceeded  with  at  an  earh'  date,  this  was  a  subject 
which  would  probably  provoke  some  amount  of  discussion. 

Mv.  JMahtindale  asked  what  objection  Mv.  Ince  had  to  inde- 
clinable words  such  as  thymol,  menthol,  and  su]i)honal.  The 
custom  had  been  that  when  a  noun  was  taken  from  one  language 
into  another,  as  when  Greek  terms  and  Arabic  terms  were  intro- 
duced into  Latin,  they  were  introduced  indeclinably,  and  ho 
thought  that  should  be  the  rule,  and  with  such  words  as  thymol, 
sulphonal.  chloral,  amyl,  and  others  it  was  best  to  make  them 
indeclinable.  What  object  was  thei-e  in  making  them  declinable? 
Tliey  could  understand  from  the  context  of  the  prescription  what 
the  meaning  was.  When  they  saw  amyl  nitris  they  knew  it  was 
in  the  genitive,  and  the  same  with  chloral  hydras,  that  it  was 
hydrate  of  chloral.  It  was  plain  to  all  that  the  chloral  in  that 
case  was  genitive.  One  of  the  scholars  who  compiled  the  first 
British  Piiarmaco]Hi'ia  was  very  strong  on  that  point.  Ho  lield 
that  they  should  render  chloral  in'h'clinablo,  and  not  make  it 
chloi-alis  hydras.      With  regard  to   the   incongruity  of  the   terms 
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gelatin  and  glycerin  being  put  into  the  latinised  terms,  they  fol- 
lowed the  common  commercial  rules,  in  spite  of  what  had  been 
accepted  as  the  scientific  termination  of  those  two  words.  Glycerin 
was  spelt  in  Watts's  "Dictionary  "'  without  the  final  "  e,"  and  it 
was  so  consistently  in  scientific  work,  but  the  common  commercial 
rule  was  to  give  the  final  "  e."  If  the  "  e ''  were  dropped,  it  would 
look  as  if  it  were  something  else. 

Mr.  Atkixs  said,  assembled  as  they  were  in  a  great  classic 
institution  where,  of  all  places,  Greek  and  Latin  would  be  most 
strictly  and  authoritatively  defined,  he  would  venture  as  a  prac- 
tical principle  to  express  the  thought,  which  was  in  harmony  with 
Mr.  luce's  opinions,  that  there  ought  not  to  be  anything  such  as 
was  called  in  his  early  days  "  dog  Latin  "  in  pharmacy.  Their 
Latin  ought  to  be  up  to  date,  and  the  Latin  of  the  Pharmacopoeia 
and  that  of  the  apprentice  should  be  as  far  as  possible  strictly  in 
harmony  with  their  classical  instincts. 

The  President  said  he  could  only  assume,  seeing  so  few  joined 
in  the  discussion,  that  they  would  all  sit  at  the  feet  of  Mr. 
luce  on  a  classical  subject.  He  hoped  the  fttture  Pharmacopoeia 
authorities  would  do  so,  and  listen  to  what  he  had  to  say.  lie 
could  quite  understand  that  when  a  man  coined  terms  it  wos 
exceedingly  inconvenient  that  those  terms  should  be  submitted 
to  classical  authorities  and  subjected  to  classical  rules,  because 
if  they  looked  at  the  advertising  pages  of  the  press  it  would  be 
seen  that  they  often  w^ent  to  Southampton  Buildings  and  regis- 
tered a  term  and  obtained  a  proprietary  right  in  it,  and  it  would 
be  exceedingly  inconvenient  if  those  words  had  to  submit  to 
classical  laws.  Any  one  who  had  any  regard  for  scientific  nomen- 
clature must  deplore  the  way  in  which  words  came  into  use. 
What  was  meant  by  such  words  as  "  dermatol  "  ?  In  their  earl}' 
daj's  they  examined  students  in  Latin ;  they  did  not  do  so  to 
teach  them  dog  Latin,  but  that  they  should  be  able  to  correctly 
translate  a  prescription  written  in  Latin,  He  hoped  that  this 
.short  paper  would  have  considerable  effect,  and  that  the  Pharma- 
copoeia authorities  w^ould  not  only  make  the  new  edition  worthy 
of  England  and  of  the  nineteenth  century  in  the  formulae  selected, 
but  also  in  the  names,  and  in  the  manner  in  which  they  were 
used.  He  would  not  criticise  the  United  States  Pharmacopoeia  in 
this  respect,  because  America  was  a  law  to  itself;  it  observed  all 
that  was  convenient,  and  nothing  more ;  but  with  regard  to  setting 
the  fashion  for  the  use  of  the  English  or  Latin  languages,  they 
need  not  co  across  the  Atlantic. 
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Mr.  IxCE,  in  answer  to  Mr.  Martindale,  said  he  could  not  see  the 
advantage  of  wandering  about  utterly  adrift,  without  rule  and 
guide  in  the  great  number  of  new  preparations  which  must  of 
necessity  be  introduced.  In  order  to  keep  these  within  the  bounds 
of  common  sense,  and  not  what  was  called  classicalit}',  he  had 
taken  special  pains  to  cut  down  the  paper  to  one-third  of  what 
it  might  have  been,  and  to  confine  his  remarks  to  suggestions 
which  he  thought  were  of  use  and  might  be  adopted.  That  was 
why  he  advocated  introducing  some  plain,  definite  rule,  known  to 
everybody  who  had  passed  the  fourth  form,  by  which  a  word  with 
a  certain  termination,  and  that  belonged  to  an  ordinary  thing  and 
not  to  a  novelty,  should  follow  the  ordinary  rule  for  its  declension. 
If  you  had  a  word  introduced  into  the  Imperial  Pharmacopoeia 
with  that  termination,  why  on  earth  should  it  be  left  indeclinable? 
Those  who  came  afterwards  would  think  it  was  owing  not  to  an}- 
theor}'-,  but  rather  to  a  want  of  acquaintance  with  the  subject. 
He  had  very  carefully  limited  his  suggestion  to  the  three  plain 
ordinary  declensions.  When  you  had  words  with  those  ordinary 
terminations,  why  should  they  all  run  adrift?  Those  who  pre- 
scribed had  by  necessity  to  employ  a  certain  definite  mode  of  con- 
veying their  ideas,  which  was  called  a  prescription  ;  they  could 
not  help  themselves.  They  had  to  put  all  their  quantities  in 
figures,  which  had  to  bo  translated  properly  bj'  candidates  for 
examination.  They  had  to  know  the  correct  Latin  for  those 
figures  and  the  case,  but  the  ingredient  which  formed  the  pre- 
scription itself  had  from  necessity  to  be  put  in  a  certain  case,  tho 
genitive.  The  result  was  the  medical  profession  went  far  in 
advance  of  what  the  rule  of  construction  laid  down.  They  took 
these  words  in  "  al  "  and  made  them  "  alls,"  but  that  was  nothing 
arbitrary.  He  wanted  to  get  out  of  any  notion  of  his  own,  or  any 
arbitrary  formation.  All  he  asked  for  was  that  ordinar}--  gram- 
matical rules  might  be  followed.  Mr.  Martindale  asked  what 
was  really  the  object,  because  they  could  guess  by  the  context  at 
what  was  meant.  But  they  did  not  allow  the  students  to  pas.s 
in  that  way.  They  took  care  when  they  had  a  pi-escription  before 
them  that  tliey  sliould  be  able  to  translate  it  correctly,  and  not 
only  to  understand  tho  meaning,  and  why  they  should  require 
from  students  that  which  they  did  not  require  from  tho  ollicial 
Pliarmacoptjeia  he  could  not  understand. 

A  vote  of  thanks  was  accorded  to  Mr.  Ince  for  his  paper. 
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The  next  paper  read  was  on — 

ENGLISH  MEDICINAL  RHUBARB  AND  HENBANE. 
By  Richard  Usher. 

llhuharb. — Although  the  introduction  of  medicinal  rhubarb  into 
England  is  dated  by  Parkinson  as  far  back  as  1629,  no  real  ex- 
periments in  its  culture  and  preparation  for  medical  use  appear 
to  have  been  made  till   1702,  when  a  quantity  of  seed  was  sent 
from  Russia  by  Dr.  Mounsej--,  from  which  period  till  about   1800 
it  was  successfully  grown  in  small  quantities  by  many  scientific 
men,  after  which  it  was  cultivated  at  Banbury  on  an  increasing 
scale,  and  is  now  known   in  the  commercial  world   as  a  general 
article  of  trade,  and  not  only  is  it  consumed  in  considerable  quan- 
tities in  this  country,  but  is  exported  largely  to  various  parts  of 
the  civilised  world.     The  origin  of  the  plantations  of  rhubarb  in 
my  possession,  and  now  extending  over  forty  acres,  will  be  best 
traced  by  the  following  extracts  from  the   "  Ti-ansactions  of  the 
Society  of  Arts."    In  1789  : — "  The  Society,  in  consideration  of  his 
merit,  and  to  promote  as  much  as  in  them  lies  the  growth  and 
cultivation  of  so  valuable  a  drug,  voted  their  silver  medal  to  Mr. 
Hayward  as  a  bounty."     In   1794  : — "  The  following  accounts  and 
certificates  respecting  the  growth  and  cure  of  rhubarb  have  been 
received,  the  gold  medal  being  the  premium  offered  for  cultivating 
the  greatest  number  of   plants,   was   adjudged   to   Mr.   William 
Hayward,  of  Banbury."     The  following  is  the  testimony  of  Dr. 
Pereira : — In  1789  Dr.  Hayward  obtained  a  silver  medal,  and  in 
1794  a  gold  medal  from  tlie  "  Society  of  Arts  "  for  the  cultivation 
of  English  rhubarb.     Dr.  Hayward  died  in  1811,  and  the  plants 
were  purchased  by  my  late  grandfather,  Mr.  P.  Usher. 

As  a  proof  that  even  at  this  early  period  of  its  cultivation 
English  rhubarb  had  obtained  the  confidence  of  scientific  men,  it 
may  be  stated  that  in  1798  rhubarb  of  British  growth  was  used 
at  St.  Bartholomew's,  St.  Thomas's  and  Guy's  Hospitals,  and  was 
being  experimented  on  at  several  others.  According  to  the  testi- 
mony of  Sir  Alexander  Dick  and  Dr.  Hope,  of  Edinburgh,  in  1784, 
but  little  rhubarb  was  used  by  the  apothecaries  of  that  city, 
except  that  which  was  produced  in  Scotland,  and  it  was  considered 
in  no  respect  inferior  to  Russian.  About  the  same  time  Englisli 
rhubarb  was  put  to  a  severe  test  at  Batli  by  Drs.  Falconer,  Parrj', 
and  Fothergill,  all  of  whom  attested  its  merits.  Dr.  Falconer 
remarked  that  two  of  the  specimens  submitted  to  them  answered 
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in  external  marks  to  the -cliaracter  of  the  foreign  ;  that  they  were 
rather  inferior  in  delicacy  of  taste  to  the  Turkey,  but  superior  in 
other  respects  to  the  East  India.  In  1810  Dr.  Thornton,  then 
lecturer  on  botany  at  Guy's  Hospital,  referring  to  the  encourage- 
ment given  to  the  cultivators  by  the  Society  of  Arts,  makes  these 
remarks  :  '"  This  account  may  serve  to  show  both  the  ardour  of 
this  respectable  Society  in  encouraging  the  growth  of  this  useful 
article  and  the  persevering  industrj-  of  some  gentlemen  in  over- 
coming all  the  difficulties  attendant  on  introducing  a  new  plant 
into  cultivation,  finding  out  the  means  of  curing  it  as  an  article 
for  extensive  sale,  and  overcoming  the  prejudices  of  such  as  cannot 
persuade  themselves  that  a  drug  of  British  growth  can  bear  com- 
petition with  what  is  sent  us  from  foreign  countries." 

If  at  a  later  date  the  prejudice  against  English  rhubarb  increased, 
there  must  have  been  other  causes  than  those  existing  on  the  first 
introduction  of  the  plant.  One  cause  of  the  subsequent  change  in 
public  opinion  may  have  arisen  from  the  partial  introduction  of 
new  varieties  of  the  jdant.  From  the  earliest  period  in  its  history- 
there  appears  to  have  been  a  confnsedness  in  the  evidence  as  to  its 
real  character,  and  whether  foreign  rhubarb  was  produced  from 
the  B/iciim  pctlmatiim  or  the  Rhciim  nnchilatam  remained  for 
many  years  an  unsettled  question.  At  the  present  day,  however, 
in  addition  to  these  varieties,  we  have  a  further  supply  attbrded 
by  Jiluniiii  ojficinale,  derived  from  the  plant  introduced  into  this 
country,  in  1867,  by  the  late  Daniel  Hanbury  as  a  source  of  the 
true  Asiatic  rhubarb.  As  far  as  the  question  relates  to  rhubarb 
grown  in  Great  Britain,  the  stronger  probability  is,  that,  after  it 
was  imported,  several  varieties  were  produced  by  repeatedly  pro- 
pagating from  seed,  when  a  discrepancy  was  observed  at  variance 
with  the  earliest  descriptions  recorded.  To  show  the  extent  of 
those  changes,  I  may  remark  that  in  the  last  instance  in  whicli  I 
noticed  the  effect  of  seedling  cultivation,  about  fort}'  years  since, 
I  found  the  stalks  and  leaves  more  than  double  the  size  of  those 
produced  from  offsets,  a  circumstance  sufficient  to  account  for  tiie 
introduction  of  such  varieties  as  the  Victoria  and  other  large  sorts 
now  so  common  in  our  gardens,  which  when  propagated  from  seed 
still  keep  working  change  ujjon  change.  So  convincetl  have  I  been 
for  a  long  time  of  the  injurious  tendency  of  this  s)'stem,  that  I 
liave  studiously  avoided  the  use  of  seed  altogether,  and  the  plant 
has  HO  far  receded  to  its  original  ty])c  that  not  one  has  produced 
ripened  sec  1  during  the  last  thirty  years.  It  is  a  fixed  trait  in 
the  cultivation   of   medicinal   rlmbarb,  as  it   is  in   most  bulbous 
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plants,  that  if  produced  from  offsets  onlj^  it  ceases  to  prodiice  seed, 
and  if  raised  from  seed,  each  succeeding  generation  produces  seed 
also,  adding  variety  to  variety  almost  indefinitely.  Assuming,  as 
an  incontrovertible  fact,  that  the  plant  has  now  for  such  a  length- 
ened period  been  propagated  from  offsets  as  to  be  incapable  of 
bearing  seed,  it  will  guarantee  the  conclusion  that  if  during  a 
number  of  years  when  its  cultivation  was  pursued  by  a  larger 
number  of  growers  for  the  purpose  of  making  experiments,  and 
each  one  in  haste  to  enlarge  its  growth  resorted  to  seed  propaga- 
tion, a  degenerated  from  external  causes,  it  is  equally  logical  to 
infer  that,  the  causes  having  ceased  which  led  to  its  deterioration, 
it  has  now  regained  its  specific  distinctiveness,  and  is  not  likely 
to  diverge  again  into  any  transition  from  its  central  type.  It  is 
thus  quite  possible  to  account  for  the  previous  deterioration  of  the 
plant  for  medical  uses  which  caused  the  strong  prejudice  existing 
for  many  years  against  it,  and  the  remaining  doubts  still  expressed 
respecting  the  real  properties  of  English  rhubarb;  but  that  a 
powerful  reaction  has  taken  place  in  its  favour  since  the  plant  has 
been  restored  to  its  primitive  form  of  development  there  is  most 
ample  testimony,  not  only  in  the  increased  demand  for  it  at  home 
and  abroad,  but  in  the  evidence  of  eminent  medical  practitioners. 
In  addition  to  the  improvement  which  became  apparent  in  the 
plant  by  the  entire  exclusion  of  seedlings,  an  important  change  has 
been  effected  in  the  mode  of  drying  by  exchanging  a  high  artificial 
temperature  for  a  more  gradual  one,  the  process  in  the  first  stages 
being  effected  by  the  application  of  a  strong  current  of  atmospheric 
air,  which  has  not  only  greatly  condensed  the  root  and  rendered 
it  less  porous,  but  has  given  it  an  appearance  approximating  more 
closely  to  foreign.  The  progressive  but  certain  destruction  of  all 
former  prejudices  existing  against  the  use  of  English  rhubarb 
may  be  adduced  from  facts  much  stronger  than  theory.  The  first 
is  that  in  1845  the  extent  of  land  appropriated  to  the  cultivation 
of  the  plant  did  not  reach  ten  acres ;  whereas  now  it  has  reached 
upwards  of  forty  acres,  and  even  this  is  quite  insufficient  to  supply 
tlie  foreign  demand  for  trimmed  English  rhubarb.  If  the  home 
consumption  of  this  drug  had  remained  stationary,  the  export  trade 
alone  would  have  afforded  every  facility  for  extending  the  planta- 
tion, a  fact  most  strikingly  shown  by  the  article  being  sent  to  ports 
such  as  Odessa,  from  which  East  India  rhubarb  is  sent  to  Great 
Britain.  A  large  proportion  of  the  trimmed  rhubarb  has  for  several 
years  been  shipped  to  the  American  market,  where  it  has  become 
a  regular  article  of  commerce. 

H   H 
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Henbane. — Through  some  erroneous  impression  which  has  long 
existed,  and  still  continues,  respecting  this  very  important  plant, 
the  first  year's  growth  is  spoken  of  as  the  annual,  than  which 
nothing  can  be  more  palpably  wrong,  as  the  two  articles  when 
produced  for  use  vary  as  essentially  in  their  external  ajipearance 
as  in  their  constituent  properties,  applying  this  simple  test  only, 
that  the  annual  plant  when  dried  consists  both  of  leaves  and 
blossoms,  whereas  the  first  year's  growth  of  the  biennial  must 
necessarily  consist  of  leaves  only.  Assuming  that  when  the 
second  year's  growth  of  the  biennial  plant  cannot  be  procured 
recourse  must  be  had  to  the  first  year's  growth  as  a  substitute, 
the  Pharmacopoeia  should  have  made  known  the  comparative 
strength  of  the  latter.  No  objection  could  have  been  made  to 
such  directions  when  it  could  be  shown  that  a  second-class  article 
must  of  necessity  supplant  a  superior  one,  as  occurs  doubtless 
not  only  in  this  but  in  many  other  medicinal  preparations.  If  in 
the  use  of  the  two  separate  articles  now  under  consideration  the 
same  ihstructions  are  carried  out,  namely,  to  use  two  ounces  and 
a  half  of  the  dried  plant  to  a  pint  of  tincture,  and  one  should  prove 
to  possess  two  or  three  times  the  strength  of  the  other,  it  assumes 
a  serious  aspect  in  the  administration  of  so  important  a  medicine. 
We  require  a  new  definition  altogether  of  the  plant  when  dried 
for  use.  Instead  of  making  two  divisions  only  as  at  present,  annual 
and  biennial,  it  should  be  classified  as  follows : — 

Biennial  henbane  of  second  year's  growth  ; 

Biennial  henbane  of  first  year's  growth  ; 

British  annual  henbane; 

German  henbane. 
This  would  at  once  simplify  the  question,  and  prevent  those 
erroneous  views  which  have  very  widely  prevailed  amongst  all 
parties  concerned  in  its  preparation  and  use.  It  will  be  seen  that 
I  have  arranged  the  above  classes  in  the  order  of  their  value. 
The  two  last-mentioned,  the  British  annual  and  the  German,  al- 
though most  extensively  used,  are  so  thoroughly  undeserving 
notice,  that  they  require  mention  only  to  guard  the  public  against 
their  use  altogether.  Of  these  two  the  British  annual  is  perhaps 
preferable  to  the  foreign,  and  its  appearance,  unfortunately,  aj)- 
proximates  sufficiently  close  to  the  second  year's  growth  of  the 
biennial  plant  to  enable  the  vendor  to  pass  it  as  such;  and  if  no 
other  criterion  existed  than  that  it  possesses  no  flavour  or  aroma, 
that  wonld  be  stifficiont  to  detect  the  imposture.  Independently 
of  this  tost,  the  leaves  will  be  found  much  shorter,  and  occasion- 
ally will    bo  seen   a   jmro    primrose-colour   blossom,    which    iiovcr 
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occurs  in  the  beautifully  streaked  blossom  of  the  biennial ;  but 
the  very  fact  of  the  appearance  of  blossom  in  the  sample,  that 
blossom  being  generally  so  much  like  the  blossom  of  the  biennial, 
leads  to  the  very  erroneous  conclusion  that  it  is  the  same  plant. 

Owing  to  the  extreme  price  which  the  dried  biennial  plant  of 
the  second  year's  growth  has  realised  in  former  years,  the  con- 
sumers have  not  given  that  encouragement  to  its  production  which 
its  intrinsic  value  merits.  The  great  difficulty,  however,  which 
has  thus  been  felt  till  very  recently,  that  of  not  being  able  to 
obtain  a  supply  except  at  a  most  exorbitant  price,  is  now  to  a  great 
extent  obviated.  After  a  long  and  careful  study  of  the  cultivation 
of  the  biennial  henbane  of  second  year's  growth,  success  has  been 
achieved  in  preserving  the  plant  from  the  attacks  of  insects  to 
which  it  is  ordinarily  subject,  and  by  this  the  loss  and  temptation 
to  substitute  inferior  varieties,  to  which  both  growers  and.  con- 
sumers have  been  exposed,  is  prevented. 


The  President  said  he  ventured  to  think  that  this  paper, 
although  written  by  a  grower  of  herbs  in  the  county,  was  of  par- 
ticular value,  and  he  thought  whenever  the  Conference  went 
anywhere  where  there  was  some  natural  product  or  herb  cultivated 
which  was  used  in  medicine,  it  would  be  very  useful  to  have  a 
paper  on  the  subject.  He  certainly  thought  Mr.  Usher  had  con- 
tributed something  of  value,  both  from  a  historical  point  of  view 
and  also  from  the  practical  facts  he  had  recorded  as  to  the  culti- 
vation of  rhubarb  from  offsets  instead  of  seeds.  If  the  demand 
for  this  English  rhubarb  only  grew,  it  would  be  a  profitable  field 
for  English  farmers.  Henbane  also  was  a  drug  of  extreme  import- 
ance, and  he  had  not  the  least  doubt  every  one  present  would 
support  him  in  saying  that  the  uncertain  estimation  of  the  value 
of  henbane  was  doubtless  due  to  the  fact  that  there  were  several 
varieties  manufactured  into  tinctures  and  extracts.  The  Pharma- 
copoeia clearly  defined  what  henbane  should  be,  but  there  was 
strong  probability  indeed  that  other  varieties  did  go  into  medicinal 
use,  and  that  was  one  of  the  causes  of  the  differences  of  opinion 
which  existed  as  to  the  clinical  and  therapeutic  value  of  henbane 
and  its  preparations. 

Mr.  Druce  said  there  was  a  great  deal  to  be  said  on  the  point 
of  general  hybridisation.  Mr.  Usher  seemed  to  have  cultivated 
sometimes  one  variety  of  rhubarb  and  sometimes  another,  but  they 
were  closely  allied  species,  and  hybridisation  went  on.  These 
products  were  so  varying  that  you  never  knew  what  you  had  got. 
He  might  accentuate  that  by  an  illustration.     Their  late  lamented 


468  BRITISH   PHARMACEVTICAL    CONFERENCE. 

townsman,  Dr.  Romanes,  was  making  experiments  on  the  hybrid- 
isation of  animals,  and  he  foiind  that  the  progeny  of  the  white 
albino  rat  and  the  common  brown  rat  were  not  piebald  as  was 
■expected,  but  simplj^  brown  rats,  but  that  the  progeny  of  the 
second  generation  of  brown  rats,  the  offspring  of  the  white  and 
brown,  were  piebald.  So  with  hybridised  plants,  the  second  gene- 
ration might  come  true,  but  the  third  might  be  as  variable  as 
possible.  M.  Nodont,  experimenting  with  stramonium,  found  he 
could  stamp  out  the  influence  of  one  parent  with  seven  or  eight 
generations  of  cross  fertilisation,  but  he  had  not  at  that  time  got 
the  stable  parents  you  would  have  at  the  first,  but  instead  of  that 
a  plant  which  varied  almost  infinitely,  not  in  the  direction  of  one 
of  the  assumed  parents,  but  in  an  unexpectedly  different  way. 
That  might  account  to  some  extent  for  the  extreme  variability  of 
the  rhubarb  under  culture. 

Mr.  Reynolds  said  he  had  rather  a  special  interest  in  this 
subject,  inasmuch  as  the  rhubarb  fields  at  Banbury  were  connected 
with  his  earliest  recollections.  Those  who  indulged  in  horticul- 
tui'e  unquestionably  rejoiced  in  this  variability  of  nature,  and  the 
variety  which  came  from  the  distribution  of  seeds  of  plants  which 
were  supposed  to  be  nearly  the  same ;  but  the  horticulturist,  like 
Mr.  Usher,  knew  how  to  produce  uniformity  by  taking  cuttings 
instead  of  sowing  seeds,  and  therefore  it  was  in  their  own  hands 
very  largely.  There  were  not  many  medicinal  substances  which 
were  made  the  subject  of  cultivation  instead  of  collection,  so  large 
apart  of  what  came  to  them  had  been  collected  from  Nature's  wild 
garden ;  but  they  were  neai'ly  all  old  enough  to  recollect  when 
cinchona  had  a  wild  origin,  when  forests  were  cut  down  in  South 
America,  and  how  rapidly  science  provided  cultivated  cinchona, 
and  what  enormous  advantages  ensued.  Within  the  last  few  days 
ho  received  from  Mr.  Moss,  in  I^ondon,  a  memorandum  showing 
the  price  of  quinine  in  the  year  1852,  from  his  father's  price  list. 
It  was  then  AOs.  per  oz.  If  they  wanted  rhubarb  cheaper,  Mr. 
Usher  could  supply  it ;  but  whatever  had  been  rewarded  twice  by 
the  Society  of  Arts  as  a  national  benefit  was  certainly  worthy  of 
being  introduced  here. 

Mr.  Ransom  thought  they  were  indebted  to  Mr.  Usher  for  his 
interesting  communication.  The  rhubarb  was  almost  the  only 
example  of  an  English-grown  drug  that  was  not  sujiposed  to  be  of 
equal  value  to  the  foreign.  If  that  supposition  was  mistaken,  and 
it  seemed  not  improbable,  it  would  bo  interesting  to  have  it 
proved,  and  it  slmtild  bo  proved.  Certainly  tliero  would  bo  scope 
for  much  larger  cultivation  if  it  could  be  shown  that  medicinally 
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it  was  as  useful  as  the  Asiatic.  With  regard  to  henbane,  he 
could  also  emphasise  what  Mr.  Usher  said  with  regard  to  the  con- 
fusion between  the  annual  and  the  biennial.  The  two  drugs  were 
entirely  different.  When  the  annual  was  ordered,  the  leaves  of 
the  biennial  plant  were  often  intended.  As  to  the  order  of  the 
value  in  which  they  were  held,  he  was  not  quite  sure  whether  Mr. 
Usher  meant  the  value  in  price  or  the  actual  medicinal  value  of 
the  diflferent  kinds.  They  had  had  some  remarks  on  that  subject 
from  Mr.  Gerrard  a  year  or  two  ago,  and  he  might  probably  have 
something  to  say  now.  He  had  been  much  interested  in  hearing 
that  Mr.  Usher  had  succeeded  in  preventing  the  attacks  of  insects 
on  henbane,  which  had  been  a  great  difficulty  with  many  growers, 
and  should  be  glad  if  he  could  give  some  information  as  to  how  it 
was  prevented. 

Mr.  Gerrard  said  he  had  done  a  little  work  in  connection  v/ith 
the  subject  of  henbane,  both  as  regards  growing  and  analytical 
examination  of  the  plant  itself  and  its  various  parts  for  the  alka- 
loids contained.  Early  impressions  were  very  difficult  to  get  rid 
of.  On  the  one  hand,  henbane  was  a  very  beautiful  plant,  as  well 
as  interesting,  and  produced  rosette  leaves  the  first  year ;  then  it 
grew  up  to  a  handsome  plant,  sometimes  as  tall  as  ten  feet  high. 
Naturally,  being  taught  that  the  biennial  henbane  was  the  best, 
when  they  saw  the  plant  in  its  natural  condition,  both  the  first 
and  the  second  year's  growth,  the  one  being  a  comparatively  in- 
significant small  plant,  you  were  led  to  consider  that  the  one 
which  you  had  been  taught  was  the  best  and  had  seen  was  the 
most  handsome  plant,  naturally  must  be  the  best.  It  often  hap- 
pened when  you  came  to  put  matters  to  the  test,  things  might  be 
different.  In  the  case  of  cinchona,  thei'e  were  large  barks  and 
small,  and  often  the  small  barks  were  the  better  in  quality.  It 
was  much  the  same  with  henbane.  If  you  took  the  annual  hen- 
bane leaves,  not  stalks  with  the  flower  tips,  and  submitted  them 
to  analysis  to  extract  the  alkaloids,  they  would  be  found  to  yield 
as  near  as  possible  the  same  percentage  of  alkaloids  as  the  first 
year's  biennial  leaf  or  the  second  year's  biennial  leaf ;  but  if  you 
wanted  to  get  henbane  which  would  yield  a  much  more  active 
preparation  than  either,  you  must  take  the  biennial  root  of  the 
first  year's  growth  when  it  was  very  large.  You  would  get  from 
that  three  or  four  times  as  much  alkaloidal  matter  as  from  the 
leaves  or  tips  of  either  kind  at  any  period.  A  great  deal  might  be 
said  about  the  quality  of  henbane  in  connection  with  the  mode  of 
treatment.  If  the  crop,  whether  annual  or  biennial,  were  carefully 
collected,  rapidly  dried  with  the  leaf  a  bright  green,  well  pre- 
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served,  not  tied  up  in  paper  parcels  or  thrown  in  corners,  it  would 
keep  for  a  considerable  time,  and  in  the  course  of  three  or  four 
j'ears  would  be  found  almost  as  good  as  when  first  prepared.  He 
had  shown  by  anah'tical  figures  that  a  badly  dried  specimen,  old 
and  brown,  had  undergone  a  certain  amount  of  change,  and  the 
alkaloidal  properties  had  become  low ;  it  was,  therefore,  necessary 
that  farmers  should  take  care  in  preserving  these  drugs,  which 
owed  their  activity  to  an  alkaloid.  Again,  heat  to  atropine  and 
hyoscyaraine  was  very  deleterious  indeed.  If  you  took  a  little 
alkaloid — the  pure  base,  not  the  salt — and  warmed  it  in  water,  it 
would  lose  20  per  cent,  of  its  alkalinity  by  conversion  into  an  acid 
body  with  a  new  base.  He  was  pleased  to  hear  from  Mr.  Usher 
that  he  had  been  able  to  get  rid  of  those  pests  which  were  such  a 
nuisance  in  connection  with  henbane  cultivation.  It  would  have 
been  interesting  had  he  told  them  how.  He  had  cultivated  it  on 
a  small  scale,  and  found  the  insects  very  troublesome ;  they  would 
consume  the  whole  crop  in  a  few  daj^s.  The  biennial  henbane  was 
generally  looked  upon  in  the  market  as  the  best  article,  and  was 
high  in  price,  but  he  thought  that  was  purely  sentimental  on 
account  of  the  flowering-tops.  The  first  year's  growth  of  the 
biennial  henbane  was  undoubtedly  as  good  in  alkaloidal  quality  as 
the  second  year's  biennial  tips,  and  the  first  year's  or  annual 
henbane,  if  the  crops  were  well  fai'med,  was  practically  as  good  as 
tjie  others. 

Mr.  Usher  said  he  was  not  an  analyst,  and  was  not  able  to  add 
anything  on  that  part  of  the  subject.  The  substance  he  used  to 
protect  henbane  against  the  attacks  of  insects  was  a  mixture  of 
salt,  soot,  sulphur,  and  lime,  in  equal  quantities. 

The  President,  having  projtosed  a  vote  of  thanks  to  Mr.  Usher, 
which  was  unanimously  carried,  said  he  was  sorry  to  sa}'  that  the 
remaining  j)apej-s  would  have  to  be  taken  as  read.  He  was  quite 
sure  that  the}'^  would  desire  to  express  their  sense  of  obligation  to 
these  gentlemen  for  their  contributions.  He  might  add  that  they 
were  of  equal  value  with  those  which  had  been  under  discussion 
the  last  two  days.  He  moved  that  a  hearty  vote  of  thanks  be 
accorded  to  the  respective  authors. 


NOTE  ON  TINCTURA  ERGOT.E  AMMOXIATA. 

By  J.  T.  Hornblower. 

The  subject  of  this  note  was  suggested  to   the  writer  a  short 
time  back  by  a  question  being  put  to  him  as  to  why  a  sample  of 
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tinct.  ergot,  ammon.  remained  clear  on  adding  it  to  water,  and 
another  become  cloudy.  The  question  was  therefore — Should  the 
tincture  remain  clear  on  adding  it  to  water  (^j.  to  2  fl.  ozs.)  or 
not? 

On  looking  at  the  subject  in  a  cursory  manner,  I  think  one 
might  be  pardoned  for  saying  the  tincture  should  become  cloudy, 
or  even  milky,  seeing  that  the  menstruum  is  spt.  ammon.  aromat. ; 
and,  indeed,  if  I  had  been  asked  if  a  tincture  would  do  so,  instead 
of  being  told  it  did  not  do  so,  I  should  have  said  yes.  Accordingly, 
I  added  some  to  distilled  water  in  the  proportion  of  5J.  to  2  fl.  ozs., 
and  the  result  was  a  clear  mixture.  Then  came  the  question — 
What  was  the  reason  ?  This,  I  surmised,  was  owing  to  the  large 
amount  of  fixed  oil  which  ergot  contains.  It  might  be  that  this 
oil  had  the  power  of  removing  the  essential  oils  from  the  spt. 
ammon.  aromat.,  and  to  a  great  extent  this  proved  to  be  right,  but 
not  quite  so.  The  following  experiments  were  then  done  to  try 
and  find  the  reason  :  — 

Ten  ounces  of  ergot  were  exhausted  of  oil  with  "720  ether,  the 
oil  resulting  being  some  3|  ozs. 

1.  Half  ounce  of  this  oil  was  shaken  up  with  4^  fl.  ozs.  spt. 
ammon.  aromat.  (these  quantities  were  used  because  i  oz.  oil 
would  be  about  equal  to  H  ozs.  ergot,  which  would  equal  3  fl.  ozs. 
tincture,  which  would  require  4^-  fl.  ozs.  spt.  ammon.  aromat.  to 
produce  it  if  made  strictly  B.P.C.).  After  standing,  etc.,  and  a 
portion  filtered  ofP,  5J.  of  this  spirit  was  added  to  2  fl.  ozs.  distilled 
water,  the  result  being  a  perfectly  clear  mixture. 

2.  Half  ounce  of  the  same  oil  was  shaken  up  with  4^  fl.  ozs. 
spt.  aromat.  sine  ammonia  (this  being  a  spirit  of  the  same 
alcoholic  strength  as  spt.  ammon.  aromat.,  and  containing  the 
essential  oils,  but  no  ammonia).  On  filtering  oif  a  little  of  this 
spirit,  and  adding  it  to  water  as  before,  a  cloudiness  took  place, 
but  nothing  approaching  the  milkiness  formed  on  adding  an  equal 
quantity  of  spt.  ammon.  aromat.  to  water.  The  partial  removal  of 
the  essential  oils  is,  of  course,  due  to  the  difference  in  solubility  of 
these  oils  in  the  fixed  oil  and  "  spt.  aromat." 

3.  To  the  mixture  of  this  latter  fixed  oil  and  spt.  aromat.  sine 
ammonia,  the  proper  amount  of  ammonia,  caustic  and  carbonate, 
was  added  to  form  spt.  ammon.  aromat.,  and  the  mixture  again 
well  shaken  for  some  time,  and  then  a  portion  filtered  off.  This, 
on  adding  to  water  as  before,  remained  quite  clear.  The  addition 
of  the  ammonia  (caustic)  had  evidently  wrought  the  change,  by 
the  formation  with  the  fixed  oil  of  a  small  amount  of  soap,  which 
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Lad  doubtless  the  effect  of  keeping  in  solution,  when  added  to 
water,  that  portion  of  the  essential  oils  which  the  fixed  oil  had  not 
removed. 

4.  One  ounce  of  ergot  was  then  taken,  made  into  a  No.  36 
powder,  and  then  into  tincture  with  spt.  ai'omat.  sine  ammonia.  On 
adding  this  tincture  to  water  as  before,  the  same  amount  of  cloudi- 
ness took  place  as  when  the  "  spt.  aromat.,"  treated  with  oil  as  in 
No.  2  experiment,  was  used,  thus  showing  that  the  oil  either  dis- 
tributed through  the  ergot,  or  treated  separately  had  practically 
the  same  effect  on  the  "  spt.  ai'omat.,"  that  being  partially 
removing  the  essential  oils  from  it. 

5.  The  equivalent  of  1  oz.  ergot  exhausted  of  its  oil  was  now 
taken  and  made  into  tincture,  B.P.C.  This  should  have  made  a 
milky  mixture  with  water  if  the  fixed  oil  had  been  thoroughly 
removed  from  the  ergot,  as  none  being  there  it  could  neither  act 
on  the  essential  oils  in  the  spirit  nor  the  ammonia  act  on  it.  On 
diluting  the  tincture  with  water  a  thorough  cloudiness  took  place, 
though  not  so  much  as  a  proportionate  amount  of  spt.  ammon. 
aromat.  would  have  caused  with  water.  The  fixed  oil  was 
evidently  not  thoroughly  removed  from  the  ergot,  or  more  cloudi- 
ness must  have  been  produced,  for  on  again  treating  a  portion  of 
this  ergot  with  more  ether  and  making  another  tincture,  this,  on 
adding  to  water,  became  more  as  expected.  Of  course,  there  was 
not  sufficient  fixed  oil  left  in  the  ergot  to  effect  a  solvent  action  on 
the  essential  oils  of  the  spt.  ammon.  aromat.,  but  there  evidently 
was  sufficient  to  form  soap  enough  to  make  the  tincture  remain 
more  clear  than  it  otherwise  would  have  done  on  adding  it  to  water. 

G.  To  2  fl.  ozs.  distilled  water  add  5  minims  of  a  solution  of  hard 
soap  (grs.  40  in  1  oz.  spirit),  and  then  add  5J.  spt.  ammon.  aromat. 
Tli£  mixture  will  become  nearly  clear,  and  on  adding  another  5 
minims  of  soap  solution,  quite  so  ;  the  presence  of  this  amount  of 
soap  evidently  Iceepiiig  the  essential  oils  in  solution. 

The  reason  therefore,  I  think,  why  tr.  ergot,  ammon.  remains 
clear  on  adding  it  to  water  is  that  the  fixed  oil  of  the  ergot,  and 
the  soap  formed  from  it  by  the  ammonia,  respectively  remove  part, 
and  pi'Bvent  the  remainder  of  the  essential  oils  from  being  thrown 
from  solution  ;  tliis,  however,  can  only  apply  when  the  whole  of 
the  tincture  has  been  in  contact  with  the  orgot,  as  iu  percolation 
— for  if  made  by  maceration,  and  any  deficiency  in  quantity  of 
finished  tincture  made  up  by  adding  spt.  ammon.  aromat.,  a  cloudi- 
ness would  be  produced  dependent  on  the  amount  added. 
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THE  ADAPTATION  OF  THE   SOAP  BASIS  OP   LIX.  POT. 
lODID.  C.  SAPOXE  TO  SOME  OTHER  B.P.  LINIMENTS. 

By  E.  W.  Lucas,  F.C.S. 

Tlie  many  advantages  that  the  basis  of  liniment  of  potassium 
iodide  has  over  the  rest  of  the  Pharmacopoeia  liniments  induced 
the  suggestion  as  to  whether  it  would  be  practicable  to  adapt 
a  similar  basis  to  other  preparations  of  the  same  class.  It  is 
exceedingly  probable  that  such  liniments  would  be  more  readily 
absorbed  by  the  skin,  while  they  would  be  much  more  cleanly  and 
easy  of  apijlication,  and  at  the  same  time  the  danger  of  mistake 
for  medicines  for  internal  use  would  be  minimised.  The  author, 
therefore,  proposes  the  adoption  of  a  soap  basis,  from  which  all  of 
the  liniments  nov/  dealt  with  could  be  readily  prepared. 
Take  of — 

Basis  Saponis. 

Soft  soap 1  ounce. 

Curd  soap 5  ounces. 

Glycerin 2  fluid  ounces. 

Distilled  water      ....        a  sufficiency. 

Reduce  the  curd  soap  to  line  shreds,  and  dissolve  it  with  the 
soft  soap  in  16  ounces  of  water,  by  the  aid  of  gentle  heat.  Add 
the  glj^cerin  and  sufficient  distilled  water  to  make  the  strained 
product  weigh  1  lb.  10  ozs.  Pour  into  a  suitable  vessel  and  allow 
to  solidify. 

Linimentum  Aconiti. 
Take  of— 

Alcoholic  extract  ^  of  aconite     .        .     IJ  ounces. 
Distilled  water      ....     4  lluid  ounces.  • 
Soap  basis 12  ounces. 

Liquefy  the  soap  basis  on  a  water-bath,  add  the  distilled  water, 
and  dissolve  the  extract  of  aconite  in  the  mixture,  and  as  soon 
as  it  begins  to  cool,  pour  into  a  large  mortar,  and  stir  briskly 
until  a  smooth  paste  is  produced. 

Linimentum  Bclladonnce. 
Take  of— 

Extract  of  belladonna  (alcoholic)  .  1\  ounces. 
Distilled  water  ....  4  fluid  ounces. 
Soap  basis 12  ounces. 

'  Prepared  in  the  same  way  as  ext.  belladon.  alcoholic. 
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Liquefy  the  soap  basis  ou  a  water-bath,  add  the  distilled 
water,  and  dissolve  the  extract  of  belladonna  in  the  mixture, 
and  as  soon  as  it  begins  to  cool,  pour  into  a  large  mortar,  and 
stir  briskly  until  a  smooth  paste  is  produced. 


Take  of- 


LiniTnentinn  Camplione  Compositmn. 


Camphor 
Oil  of  lavender 
Strong  solution  of 
Rectified  spirit 
Soap  basis 


ammonia 


2  ounces. 

1  fluid  drachm. 

5  fluid  ounces. 

.     14  ovinces. 


Dissolve  the  camphor  and  oil  of  lavender  in  the  spirit,  and 
add  the  solution  by  degrees  to  the  previously  melted  but  cool 
basis,  stirring  briskly  after  each  addition.  When  nearly  cold, 
add  the  solution  of  ammonia,  and  continue  stirring  until  a  smooth, 
creamy  paste  is  produced. 

Linimentum  lodi.  * 
Take  of— 

Iodine, 

Iodide  of  potassium       .        of  each  J  ounce. 

Rectified  spirit, 

Distilled  water      .        .        of  each    1  fluid  ounce. 

Soap  basis 10  ounces. 

Dissolve  the  iodine  and  potassium  iodide  in  the  spirit  and  water, 
and  add  the  mixture  by  degrees  to  the  previously  liquefied  soap 
basis.  As  soon  as  it  begins  to  thicken,  pour  into  a  large  mortar, 
and  stir  briskly  until  a  smooth  paste  is  produced. 

This  is  about  one  half  the  strength  of  the  Pharmacopa!ia  lini- 
ment, but  it  will  probably  be  found  quite  energetic  enough,  owing 
to  its  being  more  rapidly  absorbed.  The  title  of  the  i)resent 
liniment  it  is  proposed  should  be  changed  to  pigmentuni  iodi, 
under  which  name  it  might  be  retained. 

Linimentum  Opii. 
Take  of— 

Extract  of  opium 2  drachms. 

Distilled  water      .        .         .        .2  fluid  ounces. 
S<jap  basis       ......     10  ounces. 

Dissolve  the  extract  of  opium  in  the  water,  add  the  previously 
liquefied  soap  basis,  and  as  soon  as  it  begins  to  thicken,  pour 
into  a  largo  mortar,  and  stir  briskly  until  a  smooth  ])aste  is 
produced. 
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Linimentum  Pofassii  lodicll  cum  Sapone. 
Take  of— 

Iodide  of  potassium       .        .        .        •     IJ  ounces. 

Oil  of  lemon 1  fluid  drachm. 

Distilled  water      ....     2  fluid  ounces. 
Soap  basis 10  ounces. 

Dissolve  the  iodide  of  potassium  in  the  water  and  add  it  to 
the  previoush'  liquefied  basis.  As  soon  as  it  begins  to  thicken, 
add  the  oil  of  lemon,  and  pour  the  mixture  into  a  large  mortar 
and  stir  briskly  until  a  smooth,  creamy  paste  is  produced. 

Linimentum  Saponis. 
Take  of— 

Camiohor, 

Eectified  spirit      ...         of  each     1  ounce. 


Oil  of  rosemary 
Distilled  water 
Soap  basis 


2  fluid  ounces. 
.     18  ounces. 


Dissolve  the  camphor  in  the  oil  of  rosemary  and  spirit,  and 
add  by  degrees  to  the  liquefied  but  nearly  cool  basis,  stirring 
constantly  until  a  smooth,  creamy  paste  is  produced. 

Lin imcntum  Terebinthince. 

Take  of— 

Soft  soap, 

Castile  soap  in  shavings       .         of  each     1  ounce. 

Distilled  water      ....      2  fluid  ounces. 

Camphor        ......        1  ounce. 

Oil  of  turpentine  .         .         .         .16  fluid  ounces. 

Place  the  oil  of  turpentine  in  a  narrow-mouthed  bottle  with 
the  soaps  and  the  camphor,  and  stand  in  a  vessel  of  hot  water, 
agitating  occasionally  until  solution  has  been  effected.  Add  the 
water  all  at  once,  and  shake  vigorously  until  a  creamy  white 
liniment  is  produced. 


TINCTURE  OF  IODINE  AND  ITS  ANALYSIS. 

By  J.   r.  LiVERSEEGE,  T-I.C,  Ph.C. 

1.  Composition. — The  British  Pharmacopceia  orders  half  an 
ounce  each  of  iodine  and  iodide  of  potassium  to  be  dissolved  in  one 
pint  of  rectified  spirit,  which  is  required  to  contain  84  per  cent,  of 
absolute  alcohol,  and  to  have  a  specific  gi'avity  of  •838.     The  per- 
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centage  by  weight  of  the  ingredients  of  the  tincture  can  therefore 
be  calculated.  As  it  is  practically  inconvenient  to  weigh  the 
portions  of  tincture  for  analysis,  the  composition  in  grammes  per 
100  c.c.  is  also  required.  If  the  Pharmacopoeia  gave  the  volume 
of  the  product  or  its  specific  gravity,  these  values  could  also  be 
calculated  ;  but  as  it  does  not,  experiment  is  required,  I  found 
that  when  2.V  grammes  each  of  iodine  and  iodide  of  potassium  are 
dissolved  in  100  c.c.  of  rectified  spirit,  the  volume  of  the  product  is 
101-2  c.c. 

The  theoretical  composition  of  the  tincture  is  therefore : — 

100  grammes  contain—  100  cc.^  contain — 
grammes.  grammes. 

Iodine  .         .        .        ■2-82     .         .  .        2-47 

Iodide  of  potassium    .        2'82     .        .  .        2*47 

Absohite  alcohol        .      79-27     .         .  .      69-56 

Water  .        .        .      15-09     .        .  .       13-25 


100-00  87-75 

2.  Specific  Gravity. — This  is  conveniently  taken  with  the  West-i 
phal  balance,  or  a  stoppered  specific  gravity  bottle  with  a  mark  on 
the  neck.  If  the  temperature  is  about  G0°  F.,  the  specific  gravity 
thus  found  may  be  corrected  by  the  addition  or  subtraction  of 
•0005  for  each  1°  F.  above  or  below  the  normal  temperature. 

I  have  stated  that  100  c.c.  of  the  tincture  should  weigh  87-75 
grammes ;  the  specific  gravity,  therefore,  should  be  '8770.  The 
only  published  statement  I  know  gives  the  theoretical  value  as 
•8G1  (Findlay,  Pharm.  Journ.  [3],  xix.  472),  but  does  not  say  how 
this  erroneous  value  is  found. 

The  specific  gravity  bottle  was  calibrated  to  hold  50  grammes  of 
water  at  60°  F.  May  I  here  express  the  hope  that  the  new 
Pharmacopoeia  will  supplement  the  somewhat  indefinite  statement 
(page  xix.),  "  Specific  gravities  are  to  bo  taken  at  GO'^,"  with  the 
words,  "  and  compared  with  distilled  water  at  the  same  tempera- 
ture," 

3.  Iodine. — This  is  readily  determined  by  titrating  5  c.c.  with 
sodium  thiosulpliate  and  starch.  The  reaction  is  so  delicate  that 
I  prefer  a  solution  weaker  than  that  of  the  British  Pliarmacopcoia, 
viz.,  one  containing  13-7  grammes  NaoSgOg'DHjO  per  litre; 
each  c.c.  of  this  is  equivalent  to  "007   iodine.      I  find  that  if  com- 

'  As  my  pipettes  are  calibrated  to  contain  a  gramme  of  water  for  each 
c.c,  marked  on  them,  measured  at  60"  F.,  I  here  use  the  term  "  c.c."  in  that 
sense. 
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mercial  "  hypo  "  is  dissolved  in  hot  water,  filtered  and  cooled,  the 
small  crj'stals  when  dry  ai'e  pure,  and  may  be  directly  weighed 
out  for  the  solution  without  the  necessity  of  standardisation  with 
iodine.  A  solution  of  iodine  in  rectified  spirit  was  calculated  to 
contain  4*96  grammes  per  100  c.c,  and  4'93  was  twice  found. 

4.  Potassium  Iodide. — I  thought  that  by  evaporating  the 
tincture  to  dr3^ness  on  the  water-bath  all  the  iodine  would  be 
volatilised,  and  that  the  potassium  iodide  might  be  weighed; 
though  most  of  the  iodine  is  lost,  heating  to  150°  C.  does  not  re- 
move it  all,  and  at  a  higher  temperature  part  of  the  iodide  of 
potassium  is  volatilised. 

If  5  c.c.  of  tincture  is  evaporated  to  dryness  in  a  dish  with  a  flat 
bottom,  and  small  quantities  of  absolute  alcohol  are  repeatedly 
evaporated  on  the  residue,  all  the  iodine  is  volatilised,  and  after 
drying  in  the  water-OA^en  the  residue  may  be  weighed.  As  a 
check  the  salt  is  dissolved  in  water  and  titrated  with  volumetric 
silver  solution,  using  potassium  chromate  as  an  indicator. 

A  solution  of  potassium  iodide  in  rectified  spirit  was  calculated 
to  contain  4"92  grammes  per  100  c.c,  and  4*92  was  twice  found  by 
weighing,  while  titration  gave  4*91  and  4*87.  The  volatilisation 
of  iodine  was  also  tested  by  taking  a  measured  quantity  of  a 
rectified  spirit  solution  of  potassium  iodide,  adding  a  solution  of 
iodine  in  rectified  spirit,  evaporating  to  dryness,  treating  with 
absolute  alcohol,  weighing,  and  titrating.  Another  equal  quantity 
was  evaporated  to  dryness  without  addition  of  iodine,  weighed, 
and  titrated  as  a  check.     The  results  were  : — 

Iodide  only —  '1115  KI  by  weighing;  'llOO  KI  by  titration. 

Iodide  and  iodine —  '1135  KI  by  weighing ;  'lllS  KI  by  titration. 

In  making  the  aqueous  solution  of  the  residue,  I  was  puzzled  by 
the  presence  of  a  pink  colour,  very  similar  to  ferric  sulphocyanide. 
Iron  and  iodine  were  both  tested  for  with  negative  results ;  but  as 
the  colour  is  not  obtained  if  porcelain  dishes  are  used,  and  as  the 
colour  is  fainter  if  no  iodide  is  present,  when  the  evaporation  is 
much  more  rapid,  and  the  iodine  a  shorter  time  in  contact  with  the 
platinum,  it  appears  probable  that  the  pink  colour  is  due  to  a 
minute  quantity  of  iodide  of  platinum. 

iSTeither  weighing  nor  titration  is  absolutely  accurate,  as  any 
other  salt  present  is  weighed  as  potassium  iodide,  and  if  any 
chloride  is  present  the  results  of  titration  are  too  high  ;  but  for 
practical  pxirposes  either  answers  very  well.     I  never  find  one- 
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tenth  per  cent,  difference  between  the  two  results.     The  figures 
given  below  are  the  means  of  the  two  methods. 

I  may  point  out  the  alterations  which  have  taken  place  in  the 
amount  of  potassium  iodide  ordered  by  the  Pharmacopoeias.  Lon- 
don, 1  oz. ;  British,  1864,  \  oz. ;  1885,  ^  oz.  to  each  pint  of  spirit. 
The  foreign  Pharmacopeias  omit  it  altogether. 

5.  Spirit.  (A.)  Direct  Determination. — Allen  (Commercial  Or- 
ganic Analysis,  i.  112)  writes:  "Mere  distillation  is  sufficient  to 
separate  the  alcohol  ...  in  tinctures  of  iodine,  etc. 
if  they  are  first  treated  with  soda  in  slight  excess."'  I  took  15 
CO.  of  a  tincture  of  iodine,  specific  gravity  '8792,  calculated  to 
contain  G9"07  grammes  absolute  alcohol  per  100  c.c.  made  slightly 
alkaline  with  soda  and  diluted  to  about  GO  c.c,  when  a  reaction 
took  place  that  might  have  been  anticipated,  and  iodoform  was 
deposited  ;  the  liquid  on  heating  became  clear,  but  the  distillate 
contained  a  notable  amount  of  iodoform,  rendering  its  specific 
gravity  too  high,  and  the  quantity  of  absolute  alcohol,  calculated 
therefrom,  too  low,  viz.,  65'G5  grammes  per  100  c.c.  Experiment 
showed  that  the  reaction  took  place,  whatever  was  the  order  of 
mixing. 

I  then  decolorised  15  c.c.  of  the  same  tincture  with  sodium  thio- 
sulphate,  added  a  few  drops  of  soda,  diluted  to  60  c.c,  distilled 
about  45  c.c,  diluted  to  50  c.c,  weighed  and  calculated  by  the 
formula : — 

Grammes  ^         /  Per  cent.  -v        C  \x'  •   i       r  "^ 

absolute  alcohol     \.  -  )      absolute  alcohol    (  x  ^    ,.  V,,^        ( 

per  100  c.c        j        |         in  distillate        )       (  ^^^^t^H^te.  j 


c.c.  tincture  taken. 

The  result  was  G9-67  against  the  theoretical  69-07;  the  error 
may  be  due  to  sulphur  coming  at  the  end  of  the  process,  and 
making  the  distillate  slightly  turbid. 

(B.)  Indirect  Esti)nation. — If  iodine  or  iodide  of  potassium  is 
dissolved  in  spirit,  the  increase  in  its  specific  gravity  is  projwr- 
tioiial  to  the  weight  dissolved  ;  conversely,  if  the  specific  gravity 
of  the  tincture,  the  amount  of  iodine  and  potassium  iodide  present, 
and  their  influence  on  the  specific  gravity  be  known,  the  specific 
gravity  of  the  spirit  used  for  making  the  tincture  may  be  calcu- 
lated. 

To  determine  the  effect  of  iodine,  50  c.c.  of  rectified  spirit  were 
l)nt  in  a  stoppered  specific  gravity  bottle  with  nine  marks  on  the 
neck  and  weighed ;  from  this  the  specific  gravity  of  tlie  spirit  was 
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found,  about  2"5  grammes  of  iodine  were  added,  the  increase  in 
weight  being  the  exact  amount.  When  the  iodine  was  dissolved, 
the  volume  was  estimated  by  means  of  the  marks  on  the  neck, 
and  this  divided  into  the  total  weight  gave  the  specific  gravity 
of  the  solution.  A  second  value  was  obtained  by  cooling  till  the 
volume  was  exactly  at  a  mark  when  the  temperature  was  taken, 
and  the  volume  of  G0°  T.  calculated  by  means  of  the  co-efficient 
of  expansion.  I  thus  found  that  one  gramme  iodine  in  100  c.c.  of 
spirit  increased  the  original  specific  gravity  by  'OOSl,  and  similarly 
that  one  gramme  potassium  iodide  increased  the  specific  gravitj'- 
by  '0079.  As  there  is  so  little  diiference  in  these  figures,  and  as 
the  iodine  and  the  iodide  ought  to  be  present  in  equal  quantities, 
no  appreciable  error  will  be  introduced  if  the  sum  of  the  iodine 
and  the  iodide  is  multiplied  by  the  mean  of  the  two  results,  viz., 
•008.     Therefore  :— 

Sp.  gr.  of  the  spirits        fSp.  gr.  of  ^  r  -,  ,  t-t  .  ■\ 

^    °   ,  ,  .  ^        /        \  1  /  ^  1  +  KI  in  grammes  / 

used  for  making       f  =  ^         the        (  ~  ^  -inn  ino   v 

the  tincture         )        C  tincture   )  C  ^  '  '  ' ) 

For  example,  a  tincture  of  iodine  had  a  specific  gravity  "878, 
and  contained  2"30  grammes  iodine  and  2'34  grammes  potassium 
iodide  per  100  c.c.  Then  the  specific  gravity  of  the  spirit  used 
for  making  the  tincture  =  -878-[2-30  + 2-34  (-008)]  =  "841,  while  the 
specific  gravity  of  the  spirit  actually  used  was  •842. 

(C.)  Approximate  Estimation. — Into  a  500-grain  graduated 
cylinder  were  successively  put  50  fluid  grains  each  of  tincture  and 
water,  and  400  fluid  grains  of  methylated  ether  ('717),  and  the 
mixture  shaken.  After  standing,  the  aqueous  deposit  measured  65 
fluid  grains.  Reference  to  my  table  {Year-Book  of  Pharmacy, 
1891,  p.  256)  showed  this  indicated  75-4  per  cent,  of  absolute 
alcohol,  while  78*5  per  cent,  was  calculated  to  be  present. 

6.  Analysis  of  Samples. — Table  I.  contains  those  samples  which 
vary  less  than  10  per  cent,  from  the  theoretical  standard,  and  have 
been  probably  more  or  less  carefully  prepared  according  to  the 
Pharmacopoeia.  Two  samples  were  bought  from  unqualified 
vendors. 

Table  II.  contains  carelessly  made  or  adulterated  tinctures : 
two  of  these  (Nos.  19  and  20)  were  bought  from  unqualified  sellers, 
the  remainder  (in  both  tables)  from  retail  chemists. 

I  also  give  the  averages,  which  agree  remarkably  closelj'-  with 
theoiy.  No.  25  is  omitted  from  the  average  of  the  specific 
gravities,  because  of  its  wide  divergence  from  any  of  the  others. 
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Table  L 


Specific  gravity  of— 

Grammes  per  100  c.c. 

>.' umber. 

Ti 

ncture. 

Spirit  nsed 
(calculated). 

Iodine. 

Potassium 
Iodide. 

1 

8675 

_ 

2-34 



2 

8810 

— 

2^41 

— 

3 

8835 

— 

2-59 

— 

4 

8855 

— 

2-68 

— 

5 

8775 

•837 

2^52 

2^57 

6 

8810 

•838 

2-66 

2^69 

7 

8805 

•839 

2-56 

2-60 

8 

8715 

•831 

2-35 

2-75 

9 

8705 

•834 

2-30 

2-26 

10 

8725 

•886 

2-31 

2-23 

11 

8735 

•836 

2-34 

231 

12 

8780 

•840 

2-39 

2-38 

13 

8775 

•839 

2-39 

236 

14 

8805 

•840 

2-58 

2-53 

15 

8805 

•889 

2^59 

2-54 

16 

8795 

•839 

2-54 

2^53 

Table  II. 


Specific  gravity  of— 

Grammes  per  100  c.c. 

Kumbor. 

Tincture. 

Spirit  used 
(calculated). 

Iodine. 

Potassium 
Iodide. 

17 
18 
19 
20 
21 
22 
23 
'24 
25 

•8805 
•8790 
•8825 
•8725 
•8835 
•8735 
•8645 
•8785 
•9560 

•847 
•8-10 
•839 
•840 
•914 

306 
2-85 
2-80 
1^95 
2^04 
2-75 
1-78 
2-74 
2-59 

2-54 
1-51 
1-45 
2-08 
2-65 

Tlieory      .... 

Av<^ra{!;e3: 

1-16 

1-24 

1-25 

•8775 

•8775 
•8772 

•838 

•837 
•838 

2-47 
2-47 
2^48 

2-47 
2^48 
2-31 
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THE   CALIBRATION   OF    PIPETTES. 
By  J.  F.  LivERSEEGE,    F.I.C.,  Ph.C. 

It  is,  I  believe,  a  not  uncoBimon  practice  to  accept  pipettes  as 
accurate  without  calibration  ;  and  as  I  have  never  seen  any  figures 
given  of  their  actual  contents  as  sold,  the  following  results  may 
be  of  interest. 

Before  calibration  it  is  advisable  to  ascertain  that  the  pipettes 
are  free  from  grease ;  if  present,  it  may  be  removed  by  half  filling 
the  pipette  with  soda  solution,  and  carefully  heating  the  bulb 
with  a  spirit  lamp,  then  thoroughly  washing. 

To  obtain  concordant  results  it  is  necessary  to  adopt  a  definite 
procedure  in  employing  the  pipette,  for  it  be  allowed  to  drain  one 
time,  blown  out  another,  and  only  allowed  to  run  out  a  third  time, 
the  amounts  of  liquid  delivered  will  not  be  the  same. 

The  pipettes  and  a  beaker  of  distilled  water  are  put  near  the 
balance  and  allowed  to  attain  the  temperature  of  the  room.  A 
flask  is  tared,  the  temperature  of  the  water  noted,  the  pipette  filled 
with  water,  the  outside  wiped,  adjusted  to  the  mark,  allowed  to 
run  out  into  the  flask,  drained  five  seconds,  the  surface  of  the  liquid 
touched  with  the  pipette,  and  the  flask  of  water  weighed. 

Proceeding  in  this  way,  two  determinations  generally  agree 
(irrespective  of  the  sizes  of  the  pipettes)  to  within  a  few  milli- 
grammes ;  in  fact,  in  GO  per  cent,  of  a  number  of  determinations 
the  difference  was  less  than  five  milligrammes. 

If  the  temperature  of  the  water  is  not  15-5°  C,  it  is  corrected  to 
that  temperature  by  the  following  table,  which  is  calculated  from 
data  given  by  Cassamajor  {Chemical  Neivs,  xxxv.  160  and  170). 


Temperature 

For   each    pramme     or 

grain    deliveied 
subtract 

Temperature 

For  each    gramme    or 

C. 

U. 

grain  delivered  add 

ir 

•00(J49 

16° 

•00007 

ll-S" 

•00045 

I(v5° 

•00015 

12° 

•00040 

17° 

•000-23 

12-5° 

•00035 

lr5° 

•00032 

13° 

•00(J30 

18° 

•OOOJO 

•13-5° 

•00025 

lfr5* 

•00049 

14° 

•00019 

19° 

•00058 

14-5° 

•00013 

20° 

•00067 

15° 

•00007 

20^5° 

•00077 

As  the  British  Pharmacopoeia  requires  a  grain  measure  to  be 
the  volume  of  one  grain  of  water  measured  at  15-5°  C,  and  as  the 

I  I 


482 


BRITISH    PHAKlLA.CErTICAL    CONFEEENCE. 


fluid  ounce  is  the  volume  of  437'5  grains  of  water  at  1G'GG°  C,  it 
will  be  seen  that  a  fluid  ounce  is  not  exactly  437"5  grain  measures, 
but  a  trifle  ('07  grain)  more.  This  difference  will  not,  therefore, 
account  for  the  errors  of  the  following  Bi'itish  pipettes: — 


Grains    of   water  de- 
livered at  15-5°. 

Error. 

Mark. 

Grains. 

Per  cent,  of  contents. 

1     OZ, 

i      „ 

^0     )) 

431-0 

216-8 

88^6 

44-5 

-3-6 
-1-9 
+  1-1 
+  -8 

•83 
•89 
1-2 

1-8 

"With  regard  to  metric  pipettes,  there  is  a  certain  amount  of 
doubt  as  to  the  temperature  at  which  a  pipette  is  expected  to 
deliver  a  gramme  for  each  cubic  centimetre  marked  on  it.  Thoi"pe 
advocates  4°  C.  (the  strict  c.c),  Dittmar  15°  C,  Sutton  "  1G°  C.  or 
60°  F.,"  while  Tresenius  requires  17'5°  C.  For  most  purposes  it 
does  not  matter  at  what  temperature  they  are  calculated,  so  long 
as  they  are  concordant  with  each  other,  and  with  the  burettes  and 
flasks  used  with  them. 

The  following  are  the  mean  results  of  the  examination  of  a 
series  of  metric  pipettes: — The  10  (&),  3,  2,  and  1  c.c.  pipettes  had 
the  bulb  at  the  bottom,  the  i  c.c.  had  no  bulb,  and  all  the  rest 
had  the  bulb  in  the  middle  of  the  stem. 


Grammes  of  water  delivered  at 

Error. 

Mark. 

15-5°  C. 

Gramme. 

P.O.  of  con- 
tents. 

*100  C.C. 

100-011 

+  •011 

•01 

*50 

49-996 

-•OOl 

•00 

30 

29-881 

-•119 

-40 

25 

21-941 

-■059 

•24 

20  (a) 

20015 

+  -015 

•22 

(f^) 

19-914 

-•086 

•43 

15  (a) 

14-98-1 

-•016 

•11 

*      (6) 

15-0f)0 

0 

0 

10  (o) 

9-869 

-•131 

1-31 

*       (i) 

9-990 

-010 

•10 

9-940 

-054 

■54 

5(a) 

4-963 

-•037 

•74 

(b) 

4-972 

-•028 

•56 

*  3 

2-998 

—002 

•04 

2 

1-973 

-•027 

■13 

*  1 

1001 

+  •001 

■01 

« 

•456 

-•044 

8^8 
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The  variation  in  tlie  direction  ( +  or  — )  and  percentage  of  error 
(0  to  88)  shows  that  there  is  no  uniform  system  among  the  makers 
of  pipettes,  or  that  they  are  sold  at  too  low  a  price  to  be  con- 
sistent. 

I  have  taken  one  gramme  measured  at  15*5°  C.  as  a  standard 
cubic  centimetre,  as  it  is  a  convenient  temperature  for  calibration, 
and  as  it  is  the  standard  temperature  for  volumetric  measitrements. 
If  the  term  cubic  centimetre,  as  thus  applied,  be  objected  to  as  not 
strictly  accurate,  the  expression  "  fluid  gramme  "  may  be  used,  as 
suggested  by  Dittmar. 

Fresenius  considers  an  error  of  one  tenth  per  cent,  of  the  con- 
tents allowable,  and  the  errors  of  one  third  of  them  (those 
marked  *)  do  not  exceed  this  amount.  Bearing  in  mind  that  the 
"  fluid  gramme  "  exceeds  the  cubic  centimetre  by  one  thousandth 
part,  it  will  be  seen  that  about  the  same  proportion  is  condemned 
if  the  true  cubic  centimetre  is  taken  as  the  standard. 

In  two  cases  the  error  exceeds  1  per  cent.,  and  in   three  more 

the  error  exceeds  h  per  cent.     This  is  hardly  satisfactor}',  and  the 

pipettes  require  correction  for  practical  use. 

C 
An  approximate  correction  may  be  made  by  the  formula  h  =   — _ 

Avhere  h  —  distance  in  cm.  of  correct  mark  from  erroneous  one, 
C  =  error  in  c.c.  tt  =  3'1416  and  v  —  half  the  internal  diameter 
of  the  stem  in  cm.,  or  by  adding  water  from  a  burette  to  the 
pipette  when  full  to  the  mark.  After  the  approximate  correction 
they  were  calibrated,  and  a  further  alteration  made  if  required. 
The  following  are  the  results  after  correction  : — 


Grammes   of  water 
delivered  at  15^5°C. 

Error. 

Mark. 

Gramme. 

Per  cent,  of  contents. 

30  C.C, 

30-001 

+  •001 

•00 

2.5 

24^999 

-•001 

•00 

20(a) 

20001 

+  -001 

•00 

(i) 

19^999 

-•001 

•00 

15  («) 

14-998 

-•002 

•02 

10(a) 

9-997 

-•003 

•03 

(«) 

10-005 

+  •005 

•05 

5(«) 

5-005 

+  •005 

•10 

(i) 

5-001 

+  •001 

•02 

2 

2-003 

+  •003 

•15 

i 

•506 

+  •006 

12 
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EXTRACT    OF    INDIAN    HEMP. 

By  David  Hooper,  F.I.C,  F.C  S., 
Government  Quinologist. 

The  chief  medicinal  preparation  of  Indian  hemp  is  that  part  of 
the  cultivated  female  plant  of  Cannabis  sativa  known  as  ganja, 
and  the  most  important  pharmaceutical  preparation  of  ganja  is  the 
spirituous  extract.  Dr.  W.  B,  O'Shaughnessy  was  the  first  to 
draw  attention  to  the  use  of  this  plant  in  European  medicine,  and 
piiblished  a  pamphlet  on  the  subject  in  Calcutta  in  the  year  1839. 
The  history  and  therapeutics  of  ganja  were  very  fully  treated 
in  the  "Bengal  Dispensatory"  of  1842,  pp.  579-601.  Indian 
hemp  and  its  preparations  were  introduced  into  the  British  Phar- 
macopceia  of  18G4  and  18G7 ;  before  this,  as  far  as  I  can  ascertain, 
they  were  in  the  Dublin  Pharmacopoeia.  Indian  hemp,  with  its 
extract  and  tincture,  was  one  of  the  few  drugs  that  was  allowed 
to  pass  into  the  Pharmacopoeia  of  1885  without  any  criticism,  an 
indication,  probably,  of  its  decreasing  popularity.  For  some  years 
past  the  subject  of  Extractum  Cannabis  Indira;,  and  the  relative 
values  of  English  and  Indian  extracts,  has  been  on  the  Blue  List 
of  this  Conference,  but  this  year  it  has  been  omitted  from  the  list 
of  topics  suggested  for  investigation.  Before  this  drug  takes  a 
lower  position  in  pharmacy  than  it  at  present  occupies,  I  would 
venture  to  give  my  experience  of  the  extracts  of  Indian  hemp 
obtained  from  different  sources,  and  compare  them  with  extracts 
of  English  manufacture.  My  recent  position  of  analyser  to  the 
Indian  Hemp  Drugs  Commission  has  given  me  unprecedented 
opportunities  of  learning  about  the  composition  of  Indian  hemp. 
My  remarks  will  have  particular  reference  to  the  pharmacopoeial 
extract,  a  preparation  which  contains  the  active  principle  of  hemp. 
A  summary  of  nearl}'  fifty  literary  references  to  the  chemistry  of 
the  drug,  and  a  discussion  on  the  active  principle,  based  on  some  ex- 
periments now  being  conducted,  will  be  left  for  a  future  occasion. 

Preparation  of  the  Extract. — Commercial  samples  of  ganja 
contain  from  5  to  40  per  cent,  of  seeds,  or,  properly  speaking, 
fruits,  and,  as  the  seeds  3'ield  25  per  cent,  of  oil  largely  soluble  in 
alcohol,  a  spirituous  extract  would  often  contain  a  considerable 
quantity  of  fixed  oil.  In  breaking  up  a  sample  of  ganja  the  seeds 
that  fall  out  should  be  rejected  altogether.  In  all  my  analyses  I 
removed  as  much  seed  as  possible  before  the  sample  was  reduced 
to  coarse  powder,  and  in  this  way  resinous  extracts  of  greater 
purity  could  be  prepared. 
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Rectified  spirit  answered  every  purpose  in  extracting  tlie 
different  samples  of  ganja.  In  some  cases  where  the  I'esin  was 
high,  a  stronger  sj^irit  was  used  as  a  solvent,  but  this  did  not 
effect  the  solution  of  a  larger  quantity  of  resin.  Rectified  spirit 
dissolved  from  the  drug  some  water-soluble  matters  in  addition 
to  the  resins,  while  absolute  alcohol  dissolved  very  little  besides 
the  resins.  The  following  experiments  will  show  the  difference 
in  the  solvent  power  of  spirit  of  different  gravities  on  samples  of 
ganja :— 


Rectified  spirit 
extract. 

Resins. 

"Abs.  ale."  (-80) 
extract. 

Eesins. 

1     .   .   .  . 

2 

3  '.'.'.'. 

4  (Bhang)    . 

20-9 
16-8 
16-3 
10-4 

19-4 

14-3 

13-9 

9-3 

197 
15-3 
14-2 

9-8 

19-3 

14-5 

14-0 

9-5 

Amount  of  Extract  in  Ganja  Samples. — Like  all  other  drugs, 
the  amount  of  active  principle,  which  is  here  gauged  by  the  resin 
contents,  varies  greatly  in  different  samples.  Dr.  O'Shaughnessy, 
of  Calcutta,  obtained  20  parts  of  resinous  extract  from  100  parts 
of  ganja.  The  ganja  used  was  no  doubt  that  cultivated  at  Nav- 
gaon  in  Raphahi  District,  Bengal,  and  known  all  over  the  north 
of  India  for  its  uniform  richness  in  resin  and  its  active  properties. 
]\Ir.  Savor}'^  {Pharm.  Journ.^  August,  1843)  seems  to  be  the  first 
English  pharmacist  who  published  his  experience  in  making  an 
extract  of  Indian  hemp.  By  a  Very  exhaustive  process,  consisting 
in  macerating  the  ganja  in  spirit  for  a  week,  and  then  percolating 
with  hot  spirit,  he  obtained  12  ounces  of  extract  from  4  pounds, 
or  18|  per  cent.  Indian  hemp  is  official  in  the  United  States,  and 
the  process  for  preparing  the  extract  is  very  similar  to  that  of  the 
B.P.  F.  J.  Lammer  {Amer.  Jotirn.  Pharm.,  November,  188G),  by 
following  the  directions  of  the  U.S. P.,  obtained  16'56  per  cent,  of 
finished  extract. 

In  the  following  table  are  recorded  some  of  the  results  of  my 
examination  of  selected  samples  of  ganja  from  various  parts  of 
India.  The  first  column  gives  the  percentage  of  rectified  spirit 
extract  evaporated  to  absolute  dryness  and  calculated  on  the  air- 
dried  sample  of  ganja.  The  percentages  of  extract  range  from 
14  5  in  the  Bijapur  specimen  to  310  in  that  from  the  Kistna  dis- 
trict of  Madras.  The  Bengal  samples  are  all  very  high,  and  are, 
in  fact,  different  preparations  of  the  same  crop  of  hemp.     The 
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first  kind  is  the  "  chur  "  ganja,  or  small  matted  pieces  separated 
as  much  as  possible  from  the  stalks.  The  second  kind  is  called 
"  small  flat  twig,"  or  ganja  on  small  stalks.  The  third,  kind  is 
"  large  flat  twig,"  or  ganja  on  large  stalks.  The  fourth  kind  is 
known  as  "round  ganja,"  prepared  by  rolling  the  fresh  flowering 


Rectified 

Washed 

1 

Ether  and  %  of  spirit 

spirit-    1    extract 

Moisture 

spirit 
extract. 

spirit 
extract. 

soluble 
resins. 

soluble 
in  water. 

in  gauja. 

Bengal,  Navagon     ...  1 

23-6 

21-2 

21-8 

101 

90 

o 
ij              1)             .    .     .  ^ 

221 

20-4 

20-1 

7-6 

7-1 

„                           „                          .         .         .     O 

211 

19-5 

18-8 

7-6 

6-7 

.     ■     •  4 

19-8 

18-1 

18-4 

8-5 

9-2 

Bombay,     Sholapur     (ex- 

ported)       

20-9 

19-4 

201 

7-1 

7-1 

Bom'bay,  Khandesh      .     . 

18-0 

16-5 

16-8 

8-3 

7-4 

„          Satara  .... 

17-8 

16-6 

16-6 

7-0 

8-9 

Independent    State,     Hy- 

derabad     

17-7 

16-8 

16-5 

50 

7-6 

N.W.  Provinces,  Basti 

172 

15-8 

— 

8-1 

10-3 

Central  Provinces,  Nimar  1 

16-7 

15-0 

15-6 

10-2 

8-4 

o 

n                1)              >)         ^ 

15-1 

13-7 

144 

9-2 

8-6 

Bombay,  Ahmednagar     .  1 

16-7 

15-4 

15-4 

7-7 

12-4 

•  2 

16-2 

15-2 

14-9 

6-1 

11-6 

))                          n                       •   " 

14-6 

13-4 

13-3 

8-2 

9-8 

„          Nasik    .... 

16-8 

14-3 

14-3 

14-8 

8-2 

,,           Sholapur  .     .     . 

14-8 

14-0 

13-9 

5-4 

8-4 

N.W.  Provinces,  Gliazipur 

171 

13-7 

18-8 

19-8 

10-0 

Sind 

16-3 

13-9 

14-7 

14-7 

8-4 

Bombay,  Surat     .... 

15-6 

13-4 

14-1 

14-3 

10-0 

,,          Bijapur.     .     .     . 

14-5 

13-4 

13-4 

7-5 

9-2 

Madras,  Kistna  Dist.   .     . 

31-0 

240 

23-4 

22-5 

7-6 

,,         Ootacamnnd    .     . 

28-1    . 

20-8 

20-1 

25-9 

9-8 

„         Ganjam  .... 

23-7 

18-0 

17-6 

24-0 

10-3 

„         Bangalore  .     .     . 

21-6 

17-0 

17-3 

21-3 

8-2 

„        Tanjore  .... 

24-1 

15-9 

16-1 

3i-0 

9-7 

„        Madras  City  .    . 

19-4 

13-0 

13-2 

32-9 

7-9 

and  fruiting  tops  by  the  hands  or  feet  until  they  assume  the 
shape  of  unfinished  cigars.  The  ganja  prepared  in  Shola])ur  is  the 
best  in  the  Bomba}"-  Presidency,  although  the  exported  product  is 
much  richer  than  that  purcliased  locally.  The  samples  from  Ah- 
mednagar were  classified  according  to  the  price  per  maund,  No.  1 
and  3  realising  the  highest  and  lowest  price  respectively.  It  will 
be  seen  that  the  spirit  extracts  and  resin  contents  accord  with  the 
market  value  of  tiieso  samples.  The  examination  of  ganjas  from 
different  parts  of  India  shows  tliat,  as  far  as  the  amount  of  resins 
is  concerned,  the  samples  from  Eastern  Bengal  do  not  stand  alone 
in  their  excellence.     Dr.  Watt,  in  188G  and  1887  {Pharm.  Joiirn., 
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[3],  xvii.,  pp.  415  and  825),  pointed  out  tlie  difference  in  the  duty 
imposed  on  Bengal  ganja  compared  with  that  of  Bombay  and 
Madras,  and  suggested  that  the  Bengal  ganja  only  should  be  used 
in  the  manufacture  of  the  extract.  He  also  concluded  that  the 
reputation  of  the  extract  had  declined  in  Europe,  because  it  was 
being  made  from  inferior  hemp.  Unless  there  is  proved  to  be  a 
very  great  variation  in  physiological  action  of  the  extract  from 
Bengal,  and  that  from  other  places,  no  drug  dealer  would  think  of 
paying  ten  times  the  price  for  a  similar  article,  merely  for  the 
sake  of  its  name,  or  because  it  yields  a  little  more  resin.  With 
regard  to  the  Madras  samples,  those  from  Ootacamund,  Bangalore, 
Tanjore,  and  Madras  City  were  from  one  cultivating  and  manufac- 
turing centre  in  the  Javadi  Hills  in  North  Arcot,  The  figures 
attached  to  these  samples  show  the  absence  of  that  uniformity  met 
with  in  the  analj^sis  of  the  kinds  of  Bengal  ganja. 

Composition  of  the  Extract. — Each  sample  of  extract  of  Indian 
hemp  yields  a  certain  amount  of  substances  soluble  in  water. 
This  amount  can  be  estimated  by  washing  the  extract  with  small 
quantities  of  hot  water  until  nothing  more  is  dissolved,  and  then 
drying  and  weighing  the  resinous  residue  left  in  the  capsule.  In 
the  second  column  of  the  foregoing  table  will  be  found  the  weights 
of  the  washed  spirituous  extracts  expressed  in  pei'centages  on  the 
air-dried  ganjas.  The  third  column  shows  the  results  of  control 
estimations,  which,  consisted  in  exhausting  the  ganjas  directly 
with  ether,  then  with  ether  separating  the  resin  from  the  spirit 
extract,  and  adding  together  the  ether  and  spirit-soluble  resins 
after  drying  and  weighing.  The  chief  constituent  of  the  extract 
is  a  neutral  resin  of  a  brown  colour  and  tough  consistence,  soluble 
in  petroleum  ether,  benzol,  ether,  carbon  bisulphide,  and  amylic 
and  ethylic  alcohol,  insoluble  in  alkalies,  and  leaving  no  ash  when 
ignited.  This  resin  contains  the  active  principle.  A  small  quan- 
tity of  resin  acid,  about  |  per  cent.,  is  present  in  all  the  samples. 
This  has  been  found  by  Dr.  D.  Prain,  of  Calcutta,  to  be  physio- 
logically inactive.  Oil,  fat,  wax,  and  chlorophyll  also  enter  into 
the  composition  of  the  spirituous  extract  insoluble  in  water. 

The  water-soluble  substances  removed  fi'om  the  extract  are 
chemically  interesting,  although  not  yet  proved  to  be  medicinally 
active.  An  alkaloid  is  present  in  nearly  all  the  fresh  samples  of 
ganja ;  it  occurs  only  in  traces  in  older  specimens,  and  is  alto- 
gether absent  in  extracts  that  have  been  kept  for  some  years. 
Ammonia  is  often  associated  with  this  alkaloid  in  fresh  hemp  ;  it 
exists  alone  in  older  drugs,  and  is  frequently  found  only  in  traces 
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in  old  extracts.  Tho  alkaloid  and  ammonia  are  combined  in  the 
plant  juices  with  one  or  more  organic  acids.  One  of  these  acids 
has  the  properties  of  citric  acid,  and  another  gives  a  j^ellow  colour 
with  lead  acetate  solution,  and  resembles  an  amorphous  organic 
acid  often  found  in  plants.  A  substance  is  present  in  the  extract 
which  gives  a  purplish-black  colour  with  ferric  chloi"ide,  rapidly 
turning  into  a  brown  precipitate,  and  the  precipitate  dissolves 
in  soda  liquor  with  a  red  colour.  Sugar  has  not  to  my  knowledge 
been  detected  before  in  hemp  drugs,  but  it  is  present  in  all  the 
Madras  ganjas  examined,  and  in  the  leaves  only  from  cultivated 
and  wild  plants  from  other  districts.  Traces  of  sugar  were  found 
in  some  of  the  Bengal  and  Bombay  ganjas,  nearly  5  per  cent,  was 
present  in  the  sample  from  Ghazipur  in  the  North- Western 
Provinces,  and  the  Madras  samples  contained  from  6  to  7  per  cent. 
A  glance  at  the  fourth  column  in  the  table  will  show  how  the 
sugar  increases  the  proportion  of  spirit  extract  soluble  in  water  in 
these  samples.  The  sugar  was  amorphous,  and  easily  reduced 
Fehling's  solution. 

Examination  of  Commercial  Extracts. — I  have  obtained  three 
samples  of  Ext.  cannabis  indicai  made  in  England,  and  have  ex- 
amined them  with  the  object  of  comparing  them  with  the  above 
extracts  made  from  Indian  material. 

1.  Sap-green  colour,  hard  consistence,  homogeneous  under  the 
microscope. 

2.  Sap-green  colour  with  brown  specks  observable  under  the 
microscope,  rather  soft  consistence. 

3.  Dull  green  colour  and  soft  consistence.  Microscope  revealed 
the  presence  of  brown  specks,  hairs,  glands,  cubical  crj^stals 
(chloride  potassium),  and  prisms  (nitre). 


Moisture. 

Ash. 

Water-sol  ublo 
extract. 

1    .    .   . 

'2     .     .     . 

3  ."  !  ! 

4-20 
6-G5 
7-00 

Ih2 
2-21 
8-70 

6-25 
1251 
16-66 

Tho  first  sample  was  a  portion  of  very  old  stock  of  extract ;  the 
second  sample  was  also  very  ancient,  some  brown  juice  and  mouldy 
})articles  wore  on  tlio  sides  of  the  vessel  in  whicli  it  was  kept ; 
tho  third  sample  was  said  to  be  from  a  fresh  consignment.  From 
tho  microscopical  and  chemical  examinations,  wo  should  consider 
tho  first  sample  to  bo  tho  best,  as  it  yields   tho  largest  proportion 
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of  pure  resins,  and  tlie  third  sample  the  worst.  It  would  seem 
that  the  ash  bears  a  certain  ratio  to  the  water-soluble  substances, 
and  is  traceable  to  the  saline  constituents  of  the  plant.  Man- 
ganese is  present  in  the  ash  of  Indian  hemp  grown  in  different 
localities,  and  was  found  in  the  ash  of  the  extracts.  On  igniting 
the  aqueous  extract  obtained  from  the  third  sample,  deflagration 
ensued,  owing  to  the  potassium  nitrate  present.  Nitre  has  been 
found  in  Indian  hemp  by  Messrs.  T.  and  H.  Smith  {Pharm.  Journ., 
April  18,  1874).  Its  presence  in  the  spirit  of  wine  extract  was 
accounted  for  by  the  supposition  that  other  bodies  were  present 
to  aid  its  solution. 

After  observing  the  dull  olive-green  colour  of  the  extracts  ob- 
tained from  a  large  number  of  ganjas,  I  could  not  help  noticing 
the  very  bright  green  tint  of  the  commercial  extracts  when  spread 
out  on  glass  dishes,  and  I  was  not  surprised  to  find  copper  in 
each  sample.  When  the  extracts  were  burnt  in  a  platinum  dish 
the  copper  present  communicated  a  green  colour  to  the  flame,  and 
the  ash  of  each  extract  when  dissolved  in  nitric  acid  and  the  solu- 
tion saturated  with  ammonia  resulted  in  a  deep  blue  solution. 
The  presence  of  this  metal  in  manufactured  extracts  has  been 
pointed  out  by  different  chemists,  and  it  has  been  shown  by  Dr. 
Squibb  and  Mr.  H.  Maglagan  (Pharm.  Journ.,  October  18,  1884) 
that  its  contamination  of  the  extract  cannot  be  prevented  when 
copper  evaporating  pans  are  used.  In  face  of  these  experiments, 
I  was  amazed  to  find  that  in  a  paper  published  in  the  Phar7n. 
Zeitung  {Chem.  and  Drugg.,  June  9,  1894,  p.  802)  a  firm  of 
manufacturing  pharmacists  has  tried  to  attribute  the  copper 
found  in  extracts  to  its  presence  in  the  drug  themselves.  I  have 
examined  the  ash  of  bhang  and  ganja  and  have  not  discovered 
coj^per,  but  the  amount  of  this  metal  in  the  extracts  is  decidedly 
higher  than  that  shown  in  the  paper  (24  milligrammes  per  kilo). 

Ganjas  always  lose  their  strength  when  kept  for  some  time,  and 
many  dealers  in  India  obtain  new  supplies  annually,  and  always 
consider  the  drug  worthless  after  being  kept  three  years.  This  is 
a  matter  worthy  of  consideration  in  England  with  reference  to  the 
extract,  and  the  failure  of  the  action  of  the  drug  owing  to  the  de- 
composition of  its  active  principle  is  probably  the  cause  of  its 
downfall  in  medical  estimation. 
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SOME  FALLACIES  IN  THE  TESTING  OF  ESSENCE  OF 

LEMON. 

By  Arthur  A.  Barrett, 
Pharmaceutical  Chemist,  Messina. 

The  object  of  this  short  note  is  to  draw  attention  to  the  absolute 
worthlessness  of  the  tests  in  common  use  for  the  examination  of 
the  purity  of  essence  of  lemon. 

Until  a  few  years  ago  almost  every  buyer  contented  himself 
with  rubbing  a  little  on  his  hand  and  smelling  it,  but  repeated 
cases  of  essence  "changing"  into  turpentine  have  forced  upon 
them  the  desirability  of  relying  on  some  chemical  or  physical  test 
which  should  be  more  accurate. 

As  in  so  many  other  cases,  Germany  led  the  way,  and  a  well- 
known  firm  advertised  largely  recommending  the  use  of  the  polari- 
meter  as  a  test. 

Although  it  is  the  object  of  this  note  to  show  how  entirely  use-« 
less  is  this  test,  yet  it  undoubtedly  has  done  good  work,  and  has 
prepared  the  way  for  the  acceptance  of  a  really  scientific  test 
which,  in  my  opinion,  is  certain  to  be  evolved  during  the  next 
year  or  two. 

During  the  last  two  years  I  have  had  a  polariraeter  in  almost 
constant  operation,  and  during  the  lemon  season  have  often  ex- 
amined as  many  as  twelve  samples  of  essence  a  day  with  it. 

The  result  has  proved  that  genuine  essence  may  differ  in  its 
optical  activity  between  +57°  and  +72°.  As  the  addition  of  5 
per  cent,  of  raw  turpentine  to  genuine  essence  only  makes  a 
difference  of  4  or  5  degrees  in  the  rotation,  it  is  clear  that  such 
a  test  is  one  that  cannot  be  relied  on. 

As  regards  the  limits  above  mentioned,  it  is  only  fair  to  say 
that  they  are  exceptional,  and  in  the  case  of  the  higher  reading  I 
cannot  absolutely  guarantee  it,  but  +G9°  is  not  so  uncommon.  In 
the  case  of  the  essence  with  the  low  reading  of  +57,  I  was  so 
altogether  incredulous  that  I  had  some  of  the  lemons  brouglit  to 
my  works,  and  the  essence  extracted  by  my  own  employes  with 
the  same  result. 

It  is  rather  remarkable  that  the  maturity  or  otherwise  of  the 
lemons  does  not  materially  affect  the  reading,  but  the  district  in 
which  the  lemons  grow  makes  a  great  difference,  as  may  be  seen 
from  the  following  table,  which  gives  the  average  results  ob- 
tained : — 
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Essence  from  Aei  Reale  and  district     .  +G1. 

Immediate  vicinity  of  Messina     .         .  +62. 

Giarre  Giardini  Mascali        .        .        .  +63-64. 

Barcellona  (Sicily)  ....  +66-67. 

All  the  above  measurements  were  made  with  a  100  mm.  tube 
and  ordinary  artificial  light.  Where  great  accuracy  is  required, 
sodium  light  is  desirable,  but  I  do  not  find  such  a  refinement 
necessary. 

During  the  present  year  several  Messina  firms  have  invested  in 
polariscopes,  and  being  without  scientific  assistance  some  very 
curious  mistakes  have  resulted. 

In  a  letter  to  the  American  consul,  published  in  the  consular 
reports  for  May,  1894,  by  the  Department  of  State  at  Washington, 
and  which,  I  may  say,  contains  a  valuable  report  on  the  Messina 
essence  trade,  one  of  them  writes  : — 

"  The  requisites  which  modern  science  has  found  to  distinguish 
the  adulterated  essence  from  the  pure  must  be — 

Essence  of  Lemon. 
Specific  weight  0-8587     ....  lo''  C. 

Opt.  rotation +  62    ....    100  mm.  tube. 
Index  of  refraction  I-ITG        ...  20^  C." 

It  is  clear,  therefore,  that  this  firm  must  continue  to  buy  its 
lemons  from  the  same  district,  or  by  their  own  tests  their  essence 
may  be  rejected  as  adulterated. 

The  second  objection  to  the  general  adoption  of  this  test  is  the 
great  assistance  which  it  gives  to  fraud. 

The  remark  is  not  original,  but  testing  by  the  polarimeter  is 
like  mixing  black  and  white,  and  when  you  see  grey,  thinking  you 
have  got  purity. 

In  this  case  everything  is  ready  to  hand  for  the  mixing  process. 
Turpentine  as  used  in  Messina  is  always  laevorotatory,  whilst  es- 
sence of  sweet  orange  is  powerfully  dextrorotatory,  +  98°  being  the 
average.  It  is,  therefore,  only  the  matter  of  a  simple  proportion 
sum  to  get  a  mixture  indistinguishable  polarimetrically  from 
essence  of  lemon.  I  would  state  the  exact  proportions,  but  the 
object  of  this  note  is  not  to  assist  fraud  but  to  expose  it. 

Shortly  after  the  boom  in  polariscopes,  which  took  place  here 
at  the  beginning  of  this  season,  I  was  waited  on  by  one  of  the  local 
turpentine  refiners,  who  told  me  that  he  had  modified  his  "re- 
fining "  process  in  this  way  by  adding  to  it  some  very  cheap 
distilled  essence  of  orange,  and  it  was  now  absolutely  impossible 
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to  detect  its  presence.  In  fact,  lie  declared  that  business  being 
slack  he  had  himself  mixed  essence,  and  sold  it  to  a  Messina  dealer 
as  genuine,  after  he  had  tested  it  with  the  macchinetta,  as  they 
call  it  here. 

In  any  other  country  the  avowal  of  such  a  proceeding  would 
very  likely  lead  to  legal  proceedings,  but  here  it  is  only  considered 
as  being  sharp  business,  the  addition  of  turpentine  to  essence  being 
considered  to  be  almost  sanctioned  by  long  use. 

The  liefractonieter. — During  the  current  year  another  machine 
has  been  introduced  here  for  the  optical  examination  of  essence. 
It  is  a  pretty  little  machine,  and  only  requires  a  drop  of  essence 
for  a  test.  I  commend  its  use  by  chemists  examining  oils  gener- 
ally, but  for  the  examination  of  lemon  I  do  not  find  it  of  any  use. 
A  few  experiments  showed  me  that  of  the  two  kinds  of  turpentine 
used  here,  ordinary  French  and  the  kind  sold  as  citronina,  the  one 
increased  and  the  other  diminished  the  reading,  and  the  presence 
of  5  per  cent,  of  either  made  only  a  difference  of  a  fraction  of  a 
degree.  Further,  the  instrument  is  extremely  sensitive  to  changes 
of  temperature.  For  the  pi-esent,  therefore,  my  instrument  is 
relegated  to  the  museum. 

Perhaps  the  commonest  test  known  is  the  specific  gravity,  and 
this  is  literally  subject  to  change  with  every  wind  that  blows. 
Just  think  of  the  enormous  surface  exposed  to  the  air  b}'  a  garden 
of  lemons,  and  think  that  every  drop  of  essence  is  pressed  out  by 
a  man's  fingers,  runs  over  his  hand,  and  is  finally  absorbed  b}'-  the 
pores  of  a  sponge.  Then  remember  that  in  Sicily  we  get  the 
sirocco— a  hot  wind  from  the  Sahara— and  you  will  not  be  sur- 
prised that  evaporation  at  such  times  is  considerable,  with  increase 
of  specific  gravity.  On  such  occasions  the  yield  of  essence  will 
fall  five  or  even  ten  per  cent.,  although  every  precaution  may  be 
taken  in  the  workroom  to  exclude  draughts. 

The  only  remaining  test  in  common  use  to  which  I  need  now 
refer  is  the  tost  for  mineral  oil  with  alcohol  or  by  evaporation  on 
a  piece  of  paper.     Both  of  these  tests  are  delicate  and  reliable. 

I  prefer  to  use  flimsy,  or  the  paper  used  for  packing  lemons, 
myself  for  making  this  tost. 

The  various  empirical  tests — butyrate  of  copper,  etc. — proposed 
from  time  to  time,  and  which  may  be  found  scattered  up  and 
down  the  pariolical  literature  of  the  past,  are  not  in  common  use, 
nor  do  they  merit  attention. 

The  direction  in  which  progress  is  to  be  looked  for  now  is 
chemical   rather    than    physical — optical   activity — refraction    of 
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light  and  specific  gravity  have  all  been  tried  in  turn,  and  though 
not  without  some  value,  leave  much  to  desire.  The  estimation  of 
the  citral  naturally  presents  itself,  but  it  is  present  in  too  variable 
a  proportion  to  be  useful  as  a  test  of  genuineness.  Its  utility  is 
rather  as  an  assay.  I  may  mention,  in  passing,  the  work  of  Messrs. 
Benedikt  and  Strache  {Monatsh.  f.  Chemie,  April,  1893).  The 
recent  memoirs  have  probably  escaped  me  owing  to  my  being  so 
far  away  from  any  scientific  library. 

What  is  wanted  is  to  select  some  one  constituent  which  is  pre- 
sent in  constant  proportion,  and  estimate  this. 

Although  in  the  commencement  of  this  paper  I  looked  forward 
to  the  near  advent  of  a  test  which  should  be  of  some  use,  and  have 
sketched  out  the  lines  on  which  it  should  run,  yet  chemical  science 
will  never  be  able  to  say  more  than  this  essence  contains  or  does 
not  contain  an  added  adulterant,  or  this  essence  contains  so  much 
citral  and  that  other  so  much. 

The  fine  gradations  of  quality  which  make  the  essence  of  one 
maker  preferred  and  the  essence  of  another  only  saleable  at  a  re- 
duction are,  and  always  will  be,  incapable  of  exact  measurement. 

Compare  the  fragrance  of  essence  made  with  scientific  care  from 
fruit  freshly  gathered  off  the  trees  and  rapidly  filtered  and  her- 
metically sealed  down,  with  the  essence  made  by  the  ignorant 
trapettari.  His  fruit  is  stale,  perhaps  half  rotten  ;  he  works  in  a 
hovel  innocent  of  drainage  ;  his  sponges  are  old  and  never  washed, 
full  of  a  putrefying  mass  of  lemon  lice  (pidocehia),  bird  droppings, 
and  all  sorts  of  dirt. 

Is  the  essence  he  makes  pure  ?  Of  course  it  is,  if  he  puts 
nothing  in.  But  is  it  worth  the  same  as  the  other  ?  Of  course 
not. 


NOTES    ON    RHUBARB. 
By  B.  S.  Proctor,  F.I.C. 

About  the  year  18G8  I  commenced  some  experiments  on  Rhubarb 
root,  which  have  been  followed  at  intervals  by  otLers  having 
various  aims. 

The  work  has  remained  in  a  fragmentary  condition,  some  of  the 
results  being  published, ^  though  perhaps  not  readily  accessible  to 
the  pharmacist. 

The  present  paper  has  for  its  object  the  putting  into  a  more 

'  See  Transactions  of  Neivcastle  Chemical  Society,  April,  1869,  etc. 
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connected  form  the  various  points  of  pharmaceutical  interest  which 
have  been  noted  from  time  to  time,  together  with  such  additional 
experimental  results  now  obtained  as  the  evident  gaps  in  the  old 
matter  made  necessary. 

The  first  experiments  were  suggested  by  a  conversation  with  a 
commercial  traveller,  who  was  boasting  of  the  very  fine  quality  of 
his  carefully  trimmed  rhubarb  root,  and  who  afterwards  offered 
me  "  the  trimmings "'  as  suitable  for  making  tincture  or  infusion, 
with  the  assurance  that  tliey  were  just  as  good  for  these  purposes 
as  the  trimmed  roots,  and  much  cheaper. 

The  question  suggested  itself — If  the  trimmings  are  just  as 
good,  what  is  the  use  of  trimming  the  roots?  I  was  quite  disposed 
to  believe  that  the  dark  exterior  of  the  root  was  quite  as  good 
medicinally  as  the  prettier  looking  interior;  and,  judging  from 
other  cases,  we  might  anticipate  a  greater  richness  in  the  active 
principles.  I  felt  that  it  was  not  creditable  to  the  pharmacist  to 
be  guided  in  his  judgment  of  the  quality  of  the  rhubarb  of  com- 
merce, whether  in  lump  or  powder,  simply  or  mainly  by  its  beaiity 
of  appearance,  and  I  undertook  the  first  experiments  wdth  the  view 
of  throwing  some  light  upon  this  subject. 

A  lump  of  root,  of  the  commercial  quality  known  as  Indian 
Rhubarb,  not  trimmed,  was  split,  and  the  central  part  scooped  out 
of  one  half  and  finely  powdered  by  drying  and  rubbing  in  the 
mortar.  When  fine  the  powder  had  not  the  full  yellow  colour  of 
commercial  powdered  rhubarb,  but  when  moistened  witli  spirit 
and  rubbed  dry  the  colour  was  improved.  "When  moistened  with 
water,  rubbed  into  a  paste,  and  again  dried  and  powdered,  it  had 
a  full  yellow  colour.  The  total  of  this  interior  portion  weighed 
180  grains. 

The  exterior  or  cortical  portion  was  more  difficult  to  powder, 
and  wlien  fine  was  rather  darker  and  the  tone  of  the  colour  inclined 
towards  greenish  yellow.  The  colour  was  richer  but  not  paler  by 
treatment  with  water  as  above.  The  total  weight  of  the  exterior 
portion  was  400  grains. 

Crnfntl. 

lUM  grains  of  the  powder  obtained  from  the  centre  of  tlie  root, 
approximatc^Iy  exhausted  by  maceration  with  six  successive  ounces 
of  rectified  spirit,  yielded  JJO  grains  of  dry  extract,  which  looked 
nearly  black  in  mass,  but  was  dark  yellow  wlien  powdered. 

Cortirnl. 
1(X)  grains  of  the  powder  from  the  exterior  portion  of  the  root, 
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exhausted  in  the  same  manner,  yielded  3G  grains  of  dry  extract, 
having  similar  characters  to  the  previous. 

It  thus  appears,  as  far  as  this  specimen  of  root  is  concerned, 
that  the  exterior  of  the  root  yields  a  darker  powder  than  the  in- 
terior, and  that  the  powder  is  richer  in  such  extractive  matters  as 
are  soluble  in  rectified  spirit.  This  is  pretty  much  what  was 
expected  from  the  known  fact  that  the  bark  of  a  plant  is  generally 
the  portion  which  is  richest  in  its  active  principles,  but  the  differ- 
ence between  30  and  3G  per  cent,  is  less  than  might  have  been 
expected.  As  I  had  no  ground  for  a  definite  expectation,  it  did 
not  at  that  time  strike  me  so  forcibly  as  it  has  done  more  recently 
in  the  light  of  some  other  observations  of  a  purely  physical 
character. 

Migration  of  Dissolxjed  Matter. 

When  prepared  chalk  is  made  into  pencils  by  working  into  a 
paste  with  dilute  mucilage  of  acacia,  rolling  out  and  drying,  the 
exterior  becomes  very  hard  from  the  accumulation  of  the  gum  on 
the  outside,  while  the  interior  remains  comparatively  soft ;  this 
takes  place  to  a  smaller  degree  with  the  less  perfectly  soluble 
gum  tragacanth,  and  is  not  at  all  observable  Avhen  clay  has  been 
used  instead  of  gum  to  give  the  chalk  the  required  firmness. 
When  the  pencil  is  in  its  moist  plastic  state,  evaporation  can 
only  take  place  from  the  surface,  and  the  interior  becomes  dry 
mainly  from  the  passage  of  the  fluid  by  capillary  attraction  to 
the  outside  which  has  become  dry.  Water  evaporates  from  the 
outside,  and  mucilage  is  conveyed  by  capillarity  froni  the  inside 
to  take  its  place ;  thus  by  degrees  the  gum  acacia  accumulates 
at  the  surface.  This  consideration  is  instructive  as  a  guide 
to  the  cause  of  the  greater  richness  of  the  outer  portions  of 
plants  in  the  soluble  constituents  of  their  juices.  In  this  experi- 
ment we  are  dealing  with  a  porous  body  quite  free  from  colloid 
properties,  and  a  liquid,  which  though  of  a  viscid  nature  in  its 
concentrated  state,  is  freely  fluid  in  the  dilute  condition  which 
holds  at  the  beginning  of  the  experiment.  The  filtration  of  the 
liquor  through  the  pores  of  the  chalk  has  not  power  to  separate 
the  acacia  from  the  water;  but  in  the  case  of  ti'agacanth,  the  solu- 
tion of  which  is  less  perfect,  or  we  might  say  very  imperfect,  all 
the  water  may  evaporate  from  the  surface  with  but  little  increase 
of  gum  there.  The  mucilage  containing  onlj^  a  small  portion 
which  is  in  true  solution,  and  a  large  portion  which  is  a  gelatinous 
pulp  diffused  in  the  former;  the  pulp  remains  diffused  through  the 
mass,  the  soluble  portion  only  accumulating  at  the  surface.     In 
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the  third  case,  where  clay  is  used,  every  particle  of  which  is  in 
the  pulpy  state,  and  no  part  dissolved,  the  whole  of  the  water 
evaporates  from  the  surface,  while  the  whole  of  the  clay  remains 
equally  distributed  through  the  mass. 

From  the  large  proportion  of  matter  soluble  in  water  which 
rhubarb  root  contains,  we  might  expect  the  transference  from  the 
centre  to  the  exterior  of  the  root  to  be  considerable — greater  at 
least  than  indicated  in  the  experiment  quoted,  the  difference 
observed  being  only  between  30  in  the  centre  and  36  in  the  out- 
side. It  suggests  the  propriety  of  repeating  the  experiment  with 
a  portion  of  root  divided  into  three  or  more  concentric  zones,  the 
outer  being  only  skin-deep  instead  of  about  half  the  thickness  ;  but 
before  repeating  analyses  involving  so  much  work  as  rhubarb  root 
requires,  it  was  felt  desirable  to  try  the  results  of  the  transference 
of  soluble  matter  in  the  simplest  way  in  which  it  could  be  tested. 

Migration  of  Permanganate  in  Porous  Mans. 

With  this  view  I  mixed  2  ounces  of  plaster  of  Paris  with  solu- 
tion of  permanganate  of  potassium  of  the  B.P.  strength  (1  per  cent.), 
and  cast  it  into  a  cylinder  2  inches  long  by  1 1  inches  diameter.  Put 
into  a  warm  place  to  dry  till  it  ceased  to  lose  weight,  it  was  split, 
and  the  colour  was  found  to  be  almost  entirely  on  the  outside.  A 
few  grains  taken  from  the  middle,  and  an  equal  quantity  from  the 
outside,  were  diffused  in  equal  quantities  of  water  ;  the  interior 
portion  imparted  a  very  pale  j'ellow-brown  tint  free  from  appreci- 
able pink  colour,  while  the  outside  yielded  a  rich  purple  solution 
probably  containing  something  like  a  thousand  times  as  much  of 
the  permanganate.  The  thickness  of  the  coloured  outside  of  the 
cylinder  was  very  small  and  pretty  clearly  marked.  On  scraping 
olf  the  surface  to  the  depth  of  about  ^V  of  an  inch,  almost  all  the 
permanganate  was  removed.  The  portion  scraped  off  weighed  1-4 
grain,  and  was  diffused  in  an  ounce  of  water.  The  scraping 
being  continued  on  the  same  patcli  till  a  second  -^^  of  an  inch  had 
been  removed,  1-4  grain  of  this  powder  was  diffused  in  another 
ounce  of  water,  and  yielded  so  pale  a  solution  as  indicated  only  „'„ 
of  the  quantity  of  permanganate  which  was  contained  in  the  first. 
The  same  quantity  scraped  from  tlie  centre  of  the  cylinder  gave  a 
yellow  turbid  liquor,  which  after  filtration  was  clear  and  colour- 
less, showing  conclusively  that  where  a  perfect  solution  is  con- 
cerned, and  there  is  no  chemical  or  physical  combination  between 
the  dissolved  matter  and  the  absorbent  bod^^,  the  accumulation  of 
the  former  is  very  closely  limited  to  the  surface  of  the  latter. 
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Migration  in  Colloid  Masses. 

Rhubarb  and  other  roots  will  of  course  differ  greatly  from  this 
cylinder  of  plaster  in  having  various  vegetable  tissues  which  are 
not  only  porous,  but  are  in  a  state  of  colloid  hydration,  and  the 
contents  of  their  juices  differ  in  the  small  quantity  of  crystalloid 
matter  and  the  great  preponderance  of  colloids  which  they  contain. 

Salines,  sugar,  gum,  and  pectous  substances  might  be  expected  to 
give  results  varying  between  the  extremes  observed  in  the  per- 
manganate cylinder  and  the  clay-chalk  pencil.  Wo  might  expect 
to  find  the  crystalloid  salines  to  accumulate  on  the  outside  to  a 
large  extent,  comparable  to  the  permanganate,  so  long  as  the 
transference  of  water  by  capillarity  went  on,  but  their  accumula- 
tion at  the  surface  would  be  interfered  with  by  what  may  be 
regarded  as  dialysis  backwards.  The  juice  undergoing  concentra- 
tion by  evaporation  at  the  surface  would  soon  become  so  much 
more  saline  than  that  within,  as  to  cause  some  extent  of  crystalloid 
diffusion  into  the  juice  continuing  to  occupy  the  inner  parts  of  the 
root. 

The  soluble  colloids  might  be  expected  to  accumulate  near  the 
surface  until  the  concentration  of  the  juice  rendered  it  so  viscid 
that  it  ceased  to  be  effected  by  capillarity  ;  after  which  the  drying 
would  go  on  by  means  of  a  diffusive  passage  of  the  water  through 
the  colloids,  whether  these  be  tissues,  pectous  matter,  or  viscid 
solutions. 

The  next  experiment  which  I  made  for  the  elucidation  of  the 
passage  of  soluble  matter  through  the  mass,  was  similar  to  the  per- 
manganate, but  substituting  the  soluble  matter  of  rhubarb  root. 

Migration  of  Rhuharh  Extract  in  Plaster  of  Paris. 
A  drachm  of  B.P.  extract  of  rhubarb  was  dissolved  in  an  ounce 
of  water,  filtei'ed,  and  the  clear  solution  mixed  with  2  ounces  of 
plaster  of  Paris,  and  cast  into  a  cylinder  about  1|-  inch  in  diameter 
by  2  inches  long.  This  was  dried  by  exposure  to  the  air  in  a  warm 
place  till  it  ceased  to  lose  weight.  It  was  then  split  open,  and 
thi-ee  portions  of  10  grains  each  obtained, — the  first  by  scraping 
from  the  outside  to  the  depth  of  -?(j  of  an  inch,  the  second  by  scrap- 
ing a  second  ^rV  of  an  inch  fi'om  the  surface  already  scraped,  and 
the  third  by  scraping  from  the  centre  of  the  cylinder.  These 
powders  were  diffused  through  three  separate  ounces  of  water, 
shaken  repeatedly  during  twenty-four  hours,  and  filtered.  The 
clear  filtrates  were  evaporated,  and  weighed  to  give  total  soluble 
matter,  then  burnt  off  and  weighed  as  mineral  matter  or  ash,  the 
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differences  being  taken  as  vegetablo  extract.  In  this  way  it  was 
found  that  tlie — 

Total  soluble.  Extract.  AsTi. 

Exterior  contained          .        1-8  0-9  0'9 

Second  ^u  inch        .         .        1-1  0-6  0-S 

Interior    ....        1-2  0-3  0-9 

These  lig'nres  show  that  tlie  accumulation  of  the  extractive  matter 
on  the  surface  is  not  so  sharply  accentuated  as  in  the  case  of  per- 
manganate, but  that  it  is  very  greatly  in  excess  of  the  results 
obtained  from  the  root. 

Migration  in  Colloids. 
The  next  step  requiring  elucidation  was  in  regard  to  the  move- 
ment of  colloid  and  crystalloid  matters  when  diffused  through  the 
substance  of  a  hydrated  colloid — to  what  extent  will  gum,  sugar, 
or  salt  accumulate  at  the  surface  of  a  cylinder  of  gelatine,  these 
matters  being  dissolved  in  the  water  with  which  the  gelatine  has 
been  converted  into  a  cylinder  of  jelly. 

Migi'cition  in  purely  Colloid  3Iasscs. 

Three  cylinders  of  jelly  were  formed,  the  first  (^l)  contained — 

Gelatine 5J. 

Sugar      ........        5J. 

Water 3J. 

melted  together  and  cast  into  a  cylinder,  which  was  gradually 
dried,  first  at  atmospheric  temperatures,  then  at  about  90°  F. 

The  second  (7>)  was  made  in  the  same  W'ay,  but  with  a  fluid 
drachm  of  caramel  solution  in  place  of  sugar. 

The  third  (C),  having  a  drachm  of  iodide  of  potassium  in  place 
of  sugar,  w^as  found  to  require  doubling  of  the  quantity  of  gelatine 
to  give  it  sufficient  firmness. 

When  these  were  all  approximately  dry,  portions  were  taken 
from  the  exterior  and  from  the  centre  of  each  for  comparison.  Five 
gi'ains  from  the  outside  of  .1  yielded  to  an  under-proof  spirit  2'i) 
grains,  and  five  grains  from  the  inside  yielded  3' 15  grains.  As 
the  experiment  was  not  conducted  under  conditions  to  obtain  great 
accuracy,  these  results  may  bo  regarded  as  showing  no  material 
difference  between  the  inside  and  the  out,  cither  as  regards  sugar 
or  that  })ortion  of  the  gelatine  soluble  in  spirit  of  that  strength. 

Five  grains  from  the  outside  of  JJ,  dissolved  in  half  an  ounce  of 
warm  water,  gave  a  brown  solution  having  just  the  same  depth  of 
colour  as  a  similar  solution  made  from  't  grains  of  the  inside  of  the 
same  cylinder. 
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Five-grain  samples  taken  from  the  outside  and  inside  of  C,  ex- 
hausted witli  spirit  and  precipitated  with  nitrate  of  silver,  the 
outside  yielded  1"3  grains,  and  the  inside  1"35  of  iodide  of  silver. 

N'o  Migration  in  Colloids. 

From  these  results  I  conclude  that  neither  crystalloid  nor  colloid 
bodies  show  any  appreciable  tendency  to  migrate  through  the  sub- 
stance of  a  colloid  during  the  evaporation  of  the  water  of  its 
hydration. 

Mi(jraiion  in  a  Mass  of  Colloid  and  Fibrous  flatter. 

The  one  remaining  point  to  be  determined  which  has  a  bearing 
upon  the  phase  of  my  subject,  was  the  action  which  would  take 
place  in  a  cylinder  composed  of  colloid  and  librous  matter,  and  in 
this  respect  resembling  the  natural  root. 

With  this  view  I  prepared  two  cylinders  of  woody  fibre  and 
mucilaginous  matter.  Pharmaceutical  powdered  quassia  which 
had  been  deprived  of  its  soluble  matter  by  exhaustion  with  water 
afforded  a  ready  supply  of  suitable  material. ^  An  ounce  of  this 
was  made  into  a  paste  with  I  ounce  each  of  sugar  and  gum  acacia, 
and  3  ounces  of  water  ;  this  was  pressed  into  a  chip  box,  and  when 
firm  enough  to  handle,  the  box  was  stripped  off  and  the  drying 
continued . 

The  second  cylinder  was  made  with  an  ounce  of  the  same  fibrous 
powder,  GO  grains  of  gum  tragacanth,  120  grains  of  common  salt, 
and  2  ounces  of  water.  When  these  two  cylinders  were  dry, 
the  first  was  hard  on  the  outside,  but  spongy  in  the  centre.  The 
second  was  not  so  hard  on  the  surface,  but  w^as  firm  all  through, 
confirming  the  previously  noted  tendency  of  tragacanth  to  migrate 
very  little  or  not  at  all  under  circumstances  in  which  acacia  mi- 
grates to  a  considerable  extent.  Analysis  of  10  grains  of  the 
interior  of  the  acacia  cylinder  gave  roughly — 

Gum        ........        0-5 

Sugar 0-5 

InsohiLle 9-2 

Ten  grains  from  the  exterior  of  the  same  gave — 

Gum 2-6 

Sugar 1"S 

Insoluble 5-9 

'  A  material  which  I  us3  in  dispensing  to  give  firmness  to  pill  masses 
which  are  liable  to  fall  out  of  shape. 
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A  similar  examination  of  the  tragacautli  cylinder,  10  grains  of 
tlie  interior  gave — 

Salt 2-0 

Gum  ami  insoluble S'O 

Avliile  10  grains  from  the  exterior  of  the  same  yielded — 

Salt 3-35 

Gum  and  insoluble      .....        G-G5 

The  lesson  to  be  leai'ned  from  these  results  is  that  matter  in 
solution  migrates  to  the  surface  of  porous  masses  in  drying.  Gum 
acacia,  which  is  a  soluble  colloid,  acting  thus  as  freely  as  sugar, 
though  the  latter  has  twice  its  diffusibility ;  and  gelatinous  or 
semi-gelatinous  matters  prevent  or  diminish  this  migration  accord- 
ing as  they  constitute  the  whole,  or  a  portion,  of  the  material  from 
which  the  evaporation  of  the  solution  has  to  take  place.  In  the 
gelatine,  no  migration  of  KI  could  be  detected.  In  the  wood  and 
gum  migration  took  place  to  a  notable  extent,  and  in  the  plaster 
of  Paris  it  was  extremel}^  active. 

Viewed  in  the  light  of  these  results,  there  ceases  to  be  any  won- 
dei',  either  at  the  outside  of  the  rhubarb  root  being  richer  than  the 
centre,  or  at  the  difference  existing  only  to  the  limited  extent 
which  the  old  experiments  indicated. 

Probably  quick  or  slow  dr3'ing,  compact  or  spongy  roots,  and 
other  circumstances  may  very  much  influence  the  migration  of  the 
soluble  matters  in  the  rhubarb. 

Solvents  of  Active  Constituents  of  Rhuharh.     Cathartic  Acid. 

Roughly  stated,  rhubarb  yields  to  spiiit  pretty  readily  the 
extractive  matters  upon  which  its  medicinal  value  depends,  after 
which  it  yields  to  cold  water  mucilaginous  matters  probably  inert, 
the  remainder  being  vegetable  tissue,  starch,  bassorin,  and  oxalate 
of  lime,  which  are  also  inert.  The  alcoholic  extraction  is  no  doubt 
much  influenced  by  the  strength  of  the  spirit  used  ;  but  though  the 
purgative  princijile  of  rhubarlj  is  said  to  be  cathartic  acid,  and  the 
active  matter  of  senna  is  known  by  the  same  name,  proof  spirit 
appears  to  extract  the  purgative  ])ropertios  of  rhubarb,  while  the 
spirit  requires  to  bo  reduced  a  little  below  ])roof  before  it  becomes 
satisfactory  as  a  solvent  for  the  cathartic  acid  of  senna.  Tlie 
action  of  solvents  ujjon  the  two  portions  of  rhubarb  indicated  in  my 
experiments  of  18G7  are  worth  noting,  tliough  the  selection  of  sol- 
vents was  not  80  good  as  it  might  have  been  in  the  light  of  subse- 
<iuont  experience. 


Cortical. 

Central. 

36-0 

30-0 

16-0 

170 

2G-5 

26-0 

21-5 

27-0 
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The  results  were  as  follows  : — 

lilmharh  Root. 

Extracted  by  rectified  si)irit 

„  H  CI  and  proof  spirit  ' 

.,  Iv  H  O  and  water 

Insoluble  residue 

Ash  Cortical  v.  Central. 
When  the  same  samples  were  treated  with  the  spirit  and  water 
(1  to  10),  as  directed  by  the  Pharmacopoeia  of  that  date  for  pro- 
ducing the  medicinal  extract,  the  results  were  as  follows  : — 

Cortical.  Central. 

Extract 49-4  37-0 

Marc  consisting  of  combustible  mattf^r    47"(3  48-0 

Ash 5-4  12-0 

102-4  97-0 

AsJi  of  Rhubarb. 

As  the  ash  was  mainly  calcium  carbonate,  representing  oxalate 
in  the  marc  before  burning,  a  correction  would  make  the  totals 
read  respectively  105  and  104,  probably  consequent  upon  retention 
of  moisture  in  the  extract.  This  being  considered  a  rather  striking 
difference  in  the  quantity  of  ash  obtained  from  two  parts  of  the 
same  piece  of  root,  it  was  thought  desirable  to  make  a  third 
examination  for  ash,  taking  the  extreme  outside  from  the  reserved 
half  of  the  same  piece  of  root ;  this  yielded  d'G  per  cent,  of  ash,  of 
which  84  was  soluble  in  water  and  the  remainder  in  H  CI.  The 
G-2  insoluble  in  water  suggests  that  part  of  the  lime  in  the  root 
exists  as  some  soluble  salt  removed  by  the  extraction  in  the  case 
of  the  cortical  sample.  As  a  check  upon  this,  10  grains  of  the 
alcoholic  extract  was  burnt  off,  and  left  an  ash  of  which  the  in- 
soluble was  very  small,  but  sufficed  to  give  indications  of  lime, 
alumina,  and  iron.  Ten  grains  of  the  spirit  and  water  extract 
burnt  off  gave  an  ash,  which  stated  in  percentage  of  the  root  was — 

Soluble  in  water 3"3 

Insoluble     ........     I'l 

This  is  fairly  concordant  with  the  ash  of  the  marc.  100  grains 
of  this  sample  contained  9'8  of  ash,  of  which  4  4  would  be  found  in 
the  extract,  and  5*4  in  the  marc.  The  soluble  ash  consisted  of 
carbonate,  sulphate,  and  chloride  of  potassium  ;  the  insoluble  con- 
sisted of  cai'bonate  of  calcium  and  oxides  of  iron  and  aluminium. 

'  This  was  intended  to  extract  oxalate  of  calcium,  etc.,  but  proved  to 
have  very  imperfect  action  on  the  raphides. 
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The  centre  of  auotlier  piece  of  root,  whicli  appeared  to  have  more 
white  veins  than  the  root  previousl}''  operated  upon,  was  found  to 
yield  14-86  per  cent,  of  ash.^ 

14  8pe?'  cent.  Ash  equal  24  to  2o  per  cent,  valueless  Salines. 
The  bulk  of  the  ash  as  weighed  was  calcium  carbonate,  and  no 
doubt  was  mainly  calcium  oxalate  in  the  root  before  burning  off. 
The  other  bases  present  would  also  partlj'  exist  in  combination 
with  organic  acids ;  the  root  may  thus  contain  24  or  25  per  cent,  of 
saline  matters  of  no  medicinal  value.  This  ap])ears  a  large  quan- 
tity, but  still  falls  short  of  the  35  to  40  per  cent,  of  oxalate  of  lime 
which  Mr.  Queckett  is  said  to  have  obtained  from  rhubarb. 

Queckett  on  JiajjJudcs. 
When  in  18G8  I  obtained  the  above  estimates  of  ash,  I  considered 
the  14-8G  an  exceptional  quantity,  and  felt  tempted  to  look  upon 
the  quotation  from  Queckett  as  a  possible  error. 

Pliarmacographia  on  Ash. 

I  subsequently  found  in  "  Pharmacographia "  (1874)  a  still 
greater  yield.  The  statement  runs  thus: — "  Two  samples  of  good 
China  rhubarb,  dried  at  100°  C.  and  incinerated,  yielded  respec- 
tively 12'9  and  13'87  per  cent,  of  ash.  Another  sample  which  we 
had  particularly  selected  on  account  of  its  pale  tint  afforded  us  no 
less  than  43-27  percent,  of  ash.  The  ash  consists  of  carbonates  of 
calcium  and  potassium."- 

If  we  assume  that  as  usual  the  bulk  of  the  ash  in  this  case  was 
(say  about  33-0)  calcium  carbonate,  which  had  existed  in  the  root 
as  oxalate,  and  the  carbonate  of  potassium  had  also  existed  as  an 
organic  salt — it  was  evidently  not  a  carbonate  before  incineration, 
or  the  root  would  not  have  been  a  pale  colour — we  should  have 
this  sample  containing  58  to  GO  per  cent,  of  these  salts,  leaving 
only  40  to  42  pcJ  cent,  for  the  total  of  all  the  other  constituents. 
It  woul'l  have  been  a  matter  of  interest  in  connection  with  this 
abnormal  root  to  have  known  also  whether  the  raphides  were 
accumulated  in  the  central  rather  than  in  the  cortical  i)arts  of  the 
root,  as  I  have  observed  in  some  other  cases. 

*  Tho  rhubarb  was  l)urnt  in  a  platiiiuui  capsulf  till  it  c^^asi'd  to  sliow 
any  combustion  or  any  appearance  of  charcoal ;  it  was  then  moistened  with 
nitric  acid  and  apaiu  heated  to  redness  to  ensure  total  destruction  of  coui- 
bustible  matter,  then  treated  with  solution  of  carbonate  of  aniiuouium 
that  the  caleium  might  bo  weighed  as  carbonate  rather  than  oxide,  the 
final  burniii;;  heiiifj  at  a  low  red  heat  only. 

■■'  "  Pharmacographia,"  \>.  11!'. 
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The  geueral  conclusiou  come  to  from  these  results  is  that  the 
trimming  off  the  dark  outside  of  the  roots  for  the  sake  of  improving 
their  appearance  is  a  custom  which  ought  not  to  be  countenanced, 
and  that  in  judging  of  the  quality  of  powdered  rhubai-b  of  com- 
merce, the  brightness  of  the  colour  or  paleness  of  colour,  which 
may  indicate  the  absence  of  decayed  roots,  may  also  indicate  low 
percentage  of  active  constituents  and  a  high  percentage  of  oxalate 
of  calcium. 

Assay  by  Solvents  contemplated. 

At  the  time  my  tirst  paper  was  read  to  the  Newcastle  Chemical 
Society  (April,  1809),  my  aim  was  simpl}'-  to  throw  light  upon 
what  I  conceived  to  be  a  mistaken  practice  in  trimming  the  roots 
and  judging  the  quality  of  the  powder  by  its  colour  ;  but  from  time 
to  time  the  desirability  of  having  some  simple  yet  reliable  means 
of  judging  of  the  medicinal  quality  of  rhubarb  forced  itself  upon 
me.  The  yield  of  extract  appeared  the  most  likely  to  give  useful 
indications  if  a  solvent  could  be  fixed  upon  which  would  extract 
active  matter  and  not  inert  mucilage;  but  from  a  little  experience 
the  examination  looked  too  formidable  and  too  delicate  to  be  sug- 
gested to  pharmacists  for  their  trade  purposes,  but  the  experi- 
ments with  several  solvents  afforded  light  which  was  interesting 
in  another  direction. 

Oil  in  Commercial  P.  llhubarh. 
Ether,  chloroform,  benzene,  etc.,  were  found  to  extract  from 
powdered  rhubarb  of  pharmacy  a  yellow  oily  or  unctuous  matter. 
In  1878,  operating  with  a  solvent  consisting  of  8  vols,  of  chloro- 
form to  one  of  ether,  I  obtained  from  an  ounce  (437'5  gr.)  of 
commercial  powdered  rhubarb  by  percolating  about  1\  fluid  ounces 
of  the  solvent,  and,  evaporating  the  percolate,  13  grains  of  yellow- 
brown  oil  {i  c.^  nearly  3  per  cent.),  having  a  strong,  disagreeable 
rhubarb  odour. 

Deodoration. 

The  marc,  when  dried  and  repowdered,  was  found  to  have  con- 
siderably less  of  its  natural  odour,  which  to  so  many  people  is 
very  offensive.  My  attention  was  thus  diverted  to  the  problem  of 
depriving  rhubai'b  of  its  offensive  odour  without  diminishing  its 
therapeutic  value.  The  extract  obtained  by  percolating  with 
ether  o\\\y  was  larger  in  quantity,  and  unctuous  instead  of  oily. 
Having  21  grains  of  the  chloroform-ether  extract  for  experiment, 
I  divided  it  into  pills,  and  took  on  four  successive  da5'S  doses  of  2, 
4,  G,  and  9  grains  respectively,  without  any  effect.     As  powdered 
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rliuLarb  taken  in  the  same  quantities  would  have  been  purgative, 
the  deodoration  of  the  rhubarb  would  evidently  not  make  it  less 
active.  Experiments  were  multiplied  and  varied,  having  for  their 
main  object  the  removal  of  odour,  but,  at  the  same  time,  it  was 
expected  to  get  rid  of  the  difficulty  so  often  com]ilained  of  in 
mixing  compound  rhubarb  powder  with  water  when  required  for 
taking.  As  the  commercial  powder  examined  at  that  date  con- 
tained about  8  per  cent,  of  oily  matter  soluble  in  chloroform- 
ether,  and  the  unground  root  little  more  than  a  trace,  I  requested 
one  of  the  well-known  drug  grinders  to  powder,  without  oil,  roots 
of  my  own  selection.  The  matter  soluble  in  chloroform  was  thus 
reduced  to  a  small  amount,  and  the  matter  extracted  by  unmixed 
ether,  which  was  considerably  larger  than  that  obtained  by 
chloroform,  was  firmer,  and  contained  resinous  and  astringent 
matters. 

An  ounce  of  powdered  rhubarb  (437"5  gr.),  percolated  with 
chloroform-ether  solvent,  yielded  7  grains  of  oil}^  extract. 

The  first  two  ovmces  of  percolate  gave  .  5-0 

The  third  ounc3  „  „  .  1-1 

The  fourth  ounce  „  „  .  (1:5 

The  fifth  ounce  „  „  .  0-3 

the  character  of  the  residues  becoming  drier  and  less  odorous  as 
the  process  went  on. 

The  similarity  of  the  two  last  residues  suggests  that  the  point 
had  been  arrived  at  where  the  constituents  freely  soluble  in  this 
solvent  had  been  extracted,  and  the  matter  still  coming  away  was 
euch  as  might  bo  abundant  in  quantity,  but  was  sparingly  soluble, 
i.e.,  about  O'S  in  COO  grains  of  the  solvent. 

Deodoration  in  Bulk. 

The  powder  tlius  treated  was  satisfactorily  free  from  odour,  and 
a  bulk  of  28  lbs.  was  treated  in  the  same  wa}'  in  a  percolator 
specially  constructed  of  iron,  with  steam-jacketing  and  ap])liances 
attaclied  to  facilitate  the  recovery  of  the  solvent.  TJic  dcodoratcd 
rhubarb  remaining  in  the  pan  of  the  percolator,  after  steam  had 
been  in  the  jacket  for  a  number  of  hours,  retained  an  odour  of 
cldoroform  rather  obstinately,  which  was  ultimately  removed  by 
lieating  a  day  or  two  in  the  drying  closet.  The  powder  was  then 
packed  away  in  tins  for  use,  and  samples  posted  to  one  or  two 
friends  at  a  distance  for  their  criticism,  with  the  result  that 
they  pronounced  tlicm  insufficiently  deoilorated  to  b.*  a  commercial 
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Rcdevdopnicnt  of  Odour. 

This  judgment  was  disappointing,  but  was  explained  when  I 
found  that  the  rhubarb  which  satisfied  me  as  it  came  from  the 
last  operation  acquired  an  odour  again  when  exposed  to  the  air.  A 
little  of  the  dust  on  the  top  of  one  of  the  tins  had  absorbed  mois- 
ture and  become  odorous,  while  the  powder  inside  the  tin  was  dr}'- 
and  almost  free  from  smell.  This  observation  was  confirmed  by 
similar  observations  on  the  percolator  and  other  utensils,  which 
had  been  left  for  some  weeks  with  the  deodorated  rhubarb 
adhering  to  them,  and,  when  wanted  for  another  operation,  were 
found  to  have  a  strong  odour  of  rhubarb.  Probably  the  action  of 
air  or  absorption  of  moisture  in  transit  by  post  developed  the 
odour  which  my  friends  objected  to.  When  the  redevelopment  of 
odour  was  fully  confirmed,  the  process  was  abandoned  as  being 
insufficiently  advantageous  to  warrant  its  adoption  as  a  commer- 
cial matter. 

The  intei'est  now  attaching  to  it  is  simply  the  proof  that  rhubarb 
contains  an  odorous  matter,  capable  of  extraction  by  chloroform, 
etc.,  and  that  Avhen  this  is  removed,  the  rhubarb  seems  to  have 
the  power  of  again  developing  more  by  the  action  of  air  and 
moisture.  Regarding  the  nature  of  the  odorous  principle,  it  would 
be  premature  to  hazard  a  speculation.  There  is,  perhaps,  too  much 
disposition  to  attribute  the  odours  of  vegetable  substances  to  the 
presence  of  essential  oils,  and  it  was  this  disposition  which  led 
me  to  expect  that  the  odour  might  be  satisfactorily  removed  by 
chloroform,  etc.,  and  did  not  lead  to  the  anticipation  of  a  redevelop- 
ment of  the  smell. 

YolatiUty  of  Odorous  Matter. 

During  the  experimental  percolations  the  progress  of  extraction 
was  observed  by  taking  a  drop  of  the  percolate  upon  a  micro-slip 
and  evaporating;  at  first  the  residue  was  always  imctuous  and 
strongly  odorous,  and  after  heating  a  short  Avhile  below  212°  F.  it 
continued  to  be  unctuous,  but  ceased  to  be  odorous,  and  after  cool- 
ing the  odour  was  not  restored  by  air  and  moisture.  Thus  it 
appears  that  the  odorous  principle  is  volatile,  and,  if  generated 
by  the  action  of  air  and  moisture  as  I  suggest,  it  is  the  product  of 
constituents  of  the  root  which  arc  not  extracted  by  chloroform. 

Odorous  Matter  not  very  Volatile. 

An  experimental  distillation  of  a  sample  of  chloroform  percolate, 
designed  to  test  the  practicabilit}'  of  recovering  the  solvent  in  a 
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condition  pure  enough  to  be  used  again  and  again  for  the  same 
process,  showed  that  the  odorous  principle  was  not  very  volatile. 
Eleven  fluid  drachms  of  the  percolate  put  into  a  flask  yielded  about 
10  fl.  dr.  of  clean  distillate,  after  which  a  few  drops  of  j^ellow  dis- 
tillate collected  in  the  tube  condenser ;  these  had  a  strong  rhubarb 
odour.  The  flask  cracked,  and  its  contents  were  lost — not,  however, 
without  showing  that  the  residue  was  more  strongly  odorous  than 
the  yellow  drops  of  distillate,  which  no  doubt  contained  chloro- 
form. 

Another  portion  of  percolate,  obtained  when  the  rhubarb  was 
nearly  deodorated.  was  distilled,  using  water-bath  heat  instead  of 
a  spirit  lamp.  The  distillate  was  clean,  and  the  residue  in  the 
flask  small,  strongly  odorous,  and  unctuous  instead  of  oily. 

Dragendorff^s  Analysis. 

During  the  progress  of  these  experiments  on  the  fatt}-  and 
odorous  constituents  of  rhubarb,  the  analj-sis  of  this  root  by  Drag- 
endorff  appeared  in  the  Pharmaceutical  Journal  (April  2U,  1878). 

The  following  are  the  proximate  constituents  of  rhubarb,  ac- 
cording to  this  authority,  with  the  percentages  he  obtained  from 
a  commercial  sample  of  the  Chinese  root. 

I  have  annexed  four  columns,  showing  the  solubility  of  each  in 
water,  spirit,  and  benzol  or  chloroform. 

The  star  indicates  that  the  constituent  against  which  it  is 
placed  is  found  in  the  matter  extracted  from  rhubarb  b}-  the 
solvent  heading  the  column.  Its  absence  against  oxalic  acid  in- 
dicates that  water  and  spirit  do  not  extract  this  acid  from  the 
root,  though  the  acid  is  freely  soluble  in  these  solvents  ;  the  acid  in 
the  combination  in  which  it  exists  in  the  root  is  not  soluble  in 
them. 

I  have  not  thought  it  necessary  to  quote  the  results  Dragen- 
dorff  obtained  with  the  other  four  varieties  of  rhubarb  ;  these  will 
be  found,  bj'  any  one  interested  in  the  comparison,  in  the  journal 
above  cited  ;  the  most  conspicuous  difference  in  the  five  samples 
being  the  vcr}'  large  quantity  of  ash  3'ieldeil  by  his  sample  of  IJheum 
})almatum,  that  i-g  24"05  per  cent.,  as  against  C>32  per  cent,  in  the 
China  rhubarb,  which  he  states  contained  practicall}'  the  same 
quantity  of  oxalic  acid. 

Dragendorff  on  Ash  and  Oxalic  Acid. 
Drageiidorl'f  speaks  of  the  as'n  obtained  as  '•  light  grey"  ;  but  in 
the  journal  from  which  I  quote,  no  further  particulars  are  given 
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to  throw  light  upon  the  great  discrepancy  in  the  yield  from  this 
sample — No.  3  in  his  series,  and  the  yield  from  the  ethers,  viz., 
827,  G'23,  3-2,  and  10-38  respectively.  Placing  the  ash  and  oxalic 
acid  in  juxtaposition,  we  have — 


Numbers           1. 

2. 

3. 

4. 

5. 

Ash         .         8-27 

6-23 

2405 

3-20 

10-38 

Oxalic  Acid  3-28 

4-59 

4-19 

1-12 

2-15 

It  is  unsatisfactory  to  find  that  even  this  exceptional  quantity 
of  ash  did  not  pi'ompt  the  analyst  to  enlighten  us  regarding  its 
composition.  We  might  assume  that  he  weighed  the  ash  just  as 
it  resulted  from  a  thorough  burning  off,  in  which  case  the  calcium 
might  be  partly  in  the  condition  of  oxide,  but  this  would  not 
accord  with  the  small  percentage  of  oxalic  acid  found.  If  it  were 
weighed  as  carbonate,  the  carbonic  acid  it  contained  should  have 
interfered  with  the  beautiful  concordance  of  his  total  percentages. 
As  56  of  CaO  =  lG4  oxalate  of  calcium  (CaC2  04  2Aq)i  or  100 
of  Ca  C  O3.  If  the  24  per  cent,  of  ash  contained  20  of  Ca  0,  that 
would  equal  GO  per  cent,  of  oxalate  of  calcium  in  the  root ;  and 
4G-00  of  oxalic  acid  (Ho  0.^  0^  2  Aq)  should  have  been  found  instead 
of  4'li),  which  Dragendorff  obtained.  If,  on  the  other  hand,  we 
take  his  estimate  of  the  oxalic  acid,  it  equals  5"45  of  oxalate  of 
calcium,  containing  1"81  of  lime,  and  leaves  23  24  of  ash  to  be 
accounted  for — too  much  to  be  willingly'  passed  over  as  potassium 
salts,  and  others  natui'al  to  the  root. 

If,  again,  we  suppose  his  ash  was  weighed  as  carbonate,  which 
would  accord  with  the  wording  of  the  paragrapli  on  oxalic  acid, 
say  22  of  calcium  carbonate  equal  30  of  oxalate  containing  21-5  of 
oxalic  acid,  or  about  five  times  as  much  as  he  found.  A  more 
critical  examination  of  his  other  statements,  instead  of  enabling  me 
to  clear  up  this  qi^estion,  only  detected  further  discrepancies.  It 
would  be  unfair  to  condemn  his  results  as  untrustworthy,  especi- 
ally as  I  have  only  had  the  advantage  of  a  translation  and  abridg- 
ment, and  am  unable  to  read  the  paper  in  its  original  language. 
It  may  be  that  many  of  the  obscurities  would  vanish  if  the  original 
account  of  his  i-esoai-ches  were  under  examination.  Had  the  trans- 
lation been  under  the  critical  correction  of  the  author,  some,  at 
least,  of  the  errors  would  have  been  eliminated,  and  I  mention 
some  of  these  now  that  the  kind  of  errors  I  allude  to  may  be 
understood. 

'  ()x<alato  of  calcium  is  variously  given  as  combined  with  1,  2  or  3  Aq, 
th«;  latbr  bi'ing  the  proportion  in  the  raphides. 
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In  No.  10,  arable  acid,  the  figures  ISSO  ought  to  read  18  08. 
In  the  table  of  results  the  fat  in  English  rhubarb  is  given  as  G-17 
which  ought  no  doubt  to  read  0-17.  These  in  all  probability  are 
simply  typographical  errors,  which  a  critical  reader  may  correct 
for  himself.  But  taking  paragraph  No.  14,  pararabin  and  oxalate 
of  calcium,  sample  ''  No.  1  gave  0-2143  gram  of  precipitate  yieldincr 
0-910  gram  of  Ca  0  03=328  per  cent,  oxalic  acid  and  3-91  per 
cent,  pararabin."  The  part  of  the  precipitate  being  greater  than 
the  whole  suggests  that  0-910  should  read  00910.  To  test  this  I 
desired  to  know  if  this  quantity  of  Ca  C  0,  would  equal  3-28  per 
cent,  of  the  rhubarb,  and  I  found  the  quantity  of  root  under 
operation  was  not  clearly  defined.  Tracing  the  quantity  of  root 
under  analysis  in  paragraph  12,  it  is  diffused  in  100  c.c.  of  soda 
solution,  and  of  which  we  are  to  take  50  c.c.  "  equal  2-5  gram  of 
the  root."  In  the  next  paragraph  (13)  the  remaining  50  c.c  was 
diluted  with  water  to  150  c.c,  and  "50  c.c.=  l-64  gram  of  the 
root,"  taken  for  estimation  of  starch.  But  if  the  50  c.c.  really 
represents  2-5  gram  of  root  and  is  made  up  to  150  c.c,  and  50  of 
this  taken,  it  is  only  one-third  of  2-5,  or  0  83,  instead  of  1-64  as 
stated.  This  leaves  ns  in  equal  uncertainty  as  to  the  residue 
taken  for  paragraph  14,  whether  it  represents  0-83  or  1-66  of  the 
root. 

Following  out  the  figures  given  for  the  other  samples  under  the 
estimation  of  oxalic  acid,  there  is  so  much  discordance  as  to  give 
no  hope  of  accepting  the  results,  or  founding  any  argument  upon 
them.  ^ 

Fractionation  or  Assay  by  Solvents. 

Returning  .to  the  table  of  proximate  constituents  and  their 
solubilities,  a  consideration  of  these  suggested  the  analysis  of 
rhubarb  by  a  series  of  percolations. 

Chloroform,  to  extract  chrysophanic  acid  and  fat. 

Alcohol,  to  extract  sugar,  some  salines,  chrysophan,  tannin 
resins  and  emodin.  ' 

Spirit,  30  O.P.,  to  extract  cathartic  acid. 

Cold  water,  to  extract  mucilage  and  arable  acid. 

Hot  water,  to  extract  starch. 

Marc,  after  this  treatment,  to  be  regarded  as  tissues,  insoluble 
gum  and  oxalate  of  lime. 

A  tentative  experiment  upon  commercial  powdered  rhubarb 
proved  that  percolation  with  weak  spirit  was  difficult  and  with 
water  was  impracticable.  The  experiment  was  persevered  in  after 
It  was  found  that  the  loss  involved  would  render  valueless  all 
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those  results  following  the  strong  spirit  extract.     The  numbers 
subjoined  are  reliable  for  the  first  five  constituents  only. 
Fractional  extraction  of  rhubarb  by  successive  solvents:  — 
Moisture 7-00 


Extracted  by  petroleum  spirit 
,,  .,    chloroform 

„  ,,    dry  ether 

,,  „    dried  spirit 

„  „    sph'it  1,  water  1 

„  „    cold  water 

„  „    hot  water 

:\Iarc 

Loss 


1-20 

0-U 

0-30 

31-10 

10-20 

2-60 

3-20 

15-00 

29-2G 


A  repetition  of  this  experiment,  with  riiore  care  to  avoid  loss, 
and  some  modification  of  the  method,  still  proved  ti'oublesome ;  and 
though  the  loss  was  reduced  to  5-45  per  cent.,  the  general  result 
did  not  promise  any  practical  use. 

As  a  further  simplification,  100  grains  of  commercial  line 
poAvdered  rhubarb  percolated  with  — 

Rectified  spirit  gav?  ....        46-20 

Proof  spirit 10-60 

Leaving  marc 43-15 

9y-95 

The  method  adopted  to  reduce  the  loss  to  the  smallest  possible 
amount  was  to  use  a  percolator  in  which  the  marc  could  be  con- 
veniently dried  without  removal.  The  percolator  consisted  of  a 
small  cylinder  of  tin  plate  tied  over  at  one  end  with  filtering  paper 
and  muslin  ;  this  cylinder  fitted  within  a  glass  cylinder  with  very 
little  intervening  space  ;  the  inner  one,  when  allowed  to  fall  to  the 
bottom  of  the  glass,  permitted  maceration  to  go  on  any  length  of 
time,  and  on  being  lifted  up'  and  fixed  by  a  wedge  of  cork  forced 
between  the  two  cylinders,  percolation  went  on. 

The  rhubarb  having  been  macerated  in  an  ounce  of  rectified 
spirit  for  two  days  with  frequent  shaking,  then  the  percolation 
started,  and  continued  with  more  spirit,  till  ten  fluid  drachms  liad 
come  through. 

This  percolate  on  evaporation  Ifffc     .         .        42-7 
The  next  3  drachms  „       .         .  2-4 

The  following  3  di-achms  „       .         .  1-1 


Tho  marc  dried  in  the  p?rcolator 


46-2 
52-5 

98-7 


BEITISH    PHAEMACEUTICAL    CONFERENCE.  511 

The  marc  having  been  subject  to  the  action  of  sti'ong  spirit  only 
was  not  difficult  to  powder,  and  vras  returned  to  the  percohator  and 
treated  in  a  similar  way  with  proof  spirit,  two  days'  maceration  in 
an  ounce  of  the  solvent  being  allowed  befoi'e  the  percolation  was 
started. 

The  first  10  fluid  drachms  gave  .        ,        7-75 

Tlie  next  6  drachms 2-30 

The  last  6  drachms 0*55 

10-60 
The  marc  again  dried  in  percolator        =       43-15 

53-75 

showing  an  apparent  gain  of  1'2  over  the  first  stage  of  the  experi- 
ment. 

Adopting  the  same  method  of  percolating,  and  a  coarser  com- 
minution obtained  by  rasping  the  root,  it  was  found  practicable  to 
continue  the  percolation  with  a  series  of  solvents,  including  cold 
and  hot  water. 

Mr.  Holmes'  Root.     May,  1892. 

A  sample  of  root  was  kindly  supplied  to  me  by  Mr.  Holmes,  fi'om 
the  Pharmaceutical  Society's  Museum.  It  had  a  reticulated  sur- 
face, and  was  considered  a  good  sample  of  commercial  Chinese 
rhubarb,  solid  and  heavy. 

Interior  and  exterior  portions  were  taken  for  comparison,  and 
the  solvents  used  were  strong  methylated  spirit  till  nearly  ex- 
hausted ;  then  a  mixture  of  two  vols,  of  the  same  spirit  with  one 
vol.  of  water;  third,  one  vol.  of  spirit  and  two  of  water;  fourth, 
cold  water;  and  in  one  experiment  it  was  continued  with  hot- water 
maceration  and  hot  percolation.  In  each  case  the  action  of  the 
solvents  was  fractionated,  and  continued  till  GOO  or  800  grains  of 
percolate  left  less  than  a  grain  of  extract,  at  which  point  it  was 
considered  that  practical  exhaustion  had  been  accomplished. 

The  following  results  were  obtained  : — 

Strong  spirit  .... 
Spirit  2,  water  1  .  .  . 
Spirit  1,  water  2  .  .  . 
Cold  water       .... 

49-56  49-65 

showing  a  remarkably  close  correspondence  between  the  exterior 
and  interior  portions  of  this  root,  showing  how  little  matter  is 
extracted  by  cold  water  after  spirit  has  been  exhaustively  applied. 


Exterior. 

Interior. 

39-00 

42-70 

8-60 

5-05 

1-36 

1-00 

0-60 

0-90 
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and  showing  very  little  prospect  of  any  sharp  separation  or  estima- 
tion of  the  proximate  constituents  by  the  use  of  a  series  of  solvents. 

Excepting  starch,  organized  tissues,  and  raphides,  the  constitu- 
ents of  the  root  are  probably  best  considered  as  soluble  in  all  the 
above  solvents,  but  that  some  are  more  freely  soluble  in  water  and 
some  in  spii'it,  but  none  actually  insoluble  in  either. 

One  sample,  after  exhaustion  by  the  above  series  of  cold  solvents, 
was  found  to  yield  G'25  per  cent,  more  on  maceration  and  percolation 
with  hot  water.  This  probably  represents  the  starch,  and  cor- 
responds verj'  closely  with  the  starch  which  Dragendorff  found  in 
Chinese  I'hubarb,  namely,  G-20  per  cent. 

Influence  of  Fineness  of  Comminution. 
To  test  the  comparative  proportion  of  extract  yielded    to  spirit 
by  a  powder  obtained  by  simple  trituration  in   a  mortar,  with  a 
finer  powder   obtained    by    tritui^ation   with   pumice    stone,    the 
following  experiment  was  tried  : — 

Parcel  of  Untrinimcd  Chinese  Root^  per  Mr.  Ilohnes.     Jan.,  1893. 

One  hundred  grains  from  the  exterior  of  one  of  Mr.  Holmes'  roots 
was  dried  and  rubbed  in  a  mortar  till  a  good  hand-made  powder 
was  obtained,  though  still  palpably  rougher  than  the  commercial 
fine  powder. 

Thirty  grains  of  this  macerated  in  strong  spirit  on  the  percolator 
24  hours,  and  thou  percolated. 

First  f.  5iij.  percolate  gave  extract 
Second  (after  another  24  hours'  maceration; 
Third  5v.  (after  2  days'  maceration)     . 
Fourth  5v.  (after  1  day's  maceration)  . 

10-8  8iiO 
Thirty  grains  of  the  same  powder  mixed  with  30  grains  of 
pumice  stone,  and  submitted  to  further  rubbing  till  very  smooth, 
was  macerated  and  percolated  in  the  same  manner.  The  quantity 
of  spirit  put  on  the  powder  was  greater,  to  compensate  for  the 
bulk  given  by  the  addition  of  the  pumice,  and,  as  it  proved,  greater 
than  was  necessary  for  this  compensation,  the  yields  being  greater 
in  bulk,  but  otherwise  comparable. 


8-7 

Per  cenf 
29-0 

1-4 

4-7 

0-4 

1-3 

0-3 

IM 

Tci-  con' 

'  First     5vi. 

gave  ( 

'xtraot . 

0-5 

31-7 

St'cond  3iv. 

n 

11 

1-4 

2-7 

Third    5vi. 

n 

d-,") 

1-7 

Fourth  5vi. 

n 

n 

• 

(1-2 
ll(j 

0-7 
3U-3 

'  Eefi 

rrt'd  to  on 

j.ag.' 

521. 
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The  result  showed  a  slightly  increased  yield,  and  a  more  rapid 
appi'oach  to  exhaustion  as  a  result  of  the  finer  comminution. 

The  fat,  chrysophanic  acid,  etc.,  yielded  to  chloroform  by  this 
specimen  =  U'5  per  cent,  of  pale  yellow  colour. 

Fat. 

One  hundred  grains  of  the  interior  of  the  same  root,  which  was 
rather  spongy  and  more  easil}'-  reduced  to  powder,  treated  without 
pumice,  gave  fat,  etc.,  O'OG  per  cent,  pale  yellow,  and  by  macei'a- 
tion  and  percolation  with  strong  spirit. 

rei-  cent. 
30  grains.  First  percolate  {'5X.)   gave  extract        lL-7        39-0 
Second       „         (jvi.)       „  „       .         I'l  3-7 

Third         „         (5iij.)      „  „       .        0-2  C-7 

13-0        43- i 

In  this  case  the  spongy  interior  yielded  rather  more  fatty 
matters  and  more  extract  than  the  exterior.  The  relative  pro- 
portion of  extract  now  obtained  from  the  central  and  cortical  parts 
of  the  same  root  are  just  the  converse  of  the  proportions  obtained 
in  m}'  first  experiments  quoted  in  the  early  part  of  the  paper. 

Oil  in  Rhubarb. 

Reverting  again  to  the  oil  in  commercial  rhubarb,  the  case 
quoted  above, — 

Per  cent.  Oil. 

In  1878  a  good  commercial  j^owder  yielded     .    3*0 

„      specially  ground  by  Allen  .        .        .     1'6 

May,  1884,  Commercial  powder        .         .         .     0-5 

June,  1886  „  „  ...     1-0 

Average        .     1-5 
Feb.,  1888,  Hand-made  powder  .        .        .     Trace. 

In  March,  1892,  a  series  of  commercial  samples  of  the  powder 
obtained  fi-om  various  wholesale  firms,  all  of  high  standing,  were 
examined  for  matters  soluble  in  chloroform,  which  consisted 
almost  entirely  of  oil  or  fatty  matter  with  a  yellow  colour.  In 
each  case  100  grains  of  the  powder  packed  in  a  percolator  was 
treated  with  chloroform  till  a  drop  of  the  percolate,  when  evapo- 
rated on  a  glass  slip,  left  a  residue,  which  by  comparison  with  a 
scale  of  residues  was  judged  to  be  less  than  O'OOOl  grain.  The 
total  clear  percolates  on  evaporation  yielded  respectively: — 

L   L 
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No.  1 .  2-2 

„  2 1-4 

„  3 1-3 

„  4 2-2 

„  5 0-2  1 

„  6 0-9 

„  7 0-5 

,,8 0-4 

„  !' -  - 

„  m 1-0 

.|  11 1-0 

Average  1'2  percent,  in  commercial  samples. 

Up  to  the  date  of  this  table  (1892)  the  almost  total  absence  of 
oil  in  the  nnpowdered  roots  that  I  had  examined,  and  the  ajipreci- 
able  quantity  in  the  powdered  rhubarb  of  pharmacy,  struck  me  as 
the  one  jwint  readil}'-  ascertainable  by  the  pharmacist  and  worthy 
of  his  attention.  The  addition  of  a  little  oil  in  the  grinding  is 
scarcely  an  adulteration,  for  the  quantity  is  so  small  as  not  to  bo 
directly  profitable;  but  the  fact  of  its  facilitating  the  production 
of  a  smooth  powder,  and  a  bright  colour,  may  give  the  unwary 
an  impression  that  the  oily  powders  are  of  a  liner  quality  than 
those  which  are  free  from  it.  The  presence  of  turmeric  in 
powdered  rhubarb,  which  has  at  various  times  been  spoken  of, 
would  be  detected  by  the  intense  yellow  Avhich  it  imparts  to 
chloroform  (also  benzene,  ether,  etc.);  but  I  have  never  found 
it,  and  I  do  not  anticipate  its  being  found  iu  the  rhubarb  of 
pharmacy, 

Chrysophanic  Acid. 

The  yellow  colour  extracted  by  chloroform,  etc.,  is  probably 
chiefly  chrysophanic  acid,  which  appears  to  exist  in  rhubarb  iu 
quantities  varying  from  a  trace  upward.^  In  speaking  thus  of 
chrysophanic  acid,  I  use  the  term  in  the  somewhat  loose  and  ill- 
defined  way  which  has  been  customary,  and  I  am  not  prepared  to 
say  that  the  colouring  matter  put  down  as  chr3'so})hanic  acid  is 
really  di-oxy-meth3'l-anthraquinone,  as  now  defined  to  be  the  true 
acid.  The  commercial  acid  (probably  only  chrysarobin  of  the 
B.P.)  dissolves  iu  other  and  petroleum  spirit,  and  more  freely  in 
chloroform  and  benzol.  The  colour  may  bo  sliaken  out  from  the 
petroleum     solution   with    solution     of     ammonia,    and    the    jiink 

*  Thi.s  was  a  liome-madc  powiler  for  comparison. 

-'  This  was  oil^-,  but  as  its  source  was  not  known,  it  was  not  cousiJercd 
worth  a  careful  estimation. 

*  Drng.'udorir  says  up  to  about  1  per  cent.      Pfi.  J.,  April  20tli,  1878. 
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ammouiacal  liquor  on  evaporation  to  (hyr.ess  leaves  a  pink  residue 
not  turned  j-ellow  by  acetic  acid,  but  j-ielding  this  colour  when 
treated  -with  HCl. 

For  the  sake  of  comparing  the  reactions  of  the  yellow  matter  of 
I'hubarb  with  those  of  chrysophanic  acid  or  chrysarobin,  100  grains 
of  commercial  powdered  rhubarb  were  percolated  with  benzol, 
yielding  a  yellow  percolate ;  percolation  being  alternated  with 
12  to  24  hours'  maceration,  exhaustion  was  fairly  complete  in 
about  a  week  by  the  use  of  500  or  600  grains  of  benzol,  the  latter 
portions  being  almost  colourless.  A  portion  of  the  yellow  perco- 
late shaken  with  ammonia  water  in  a  separator  jdelded  a  pink 
aqueous  solution  ;  but  when  by  many  repetitions  of  the  ammoniacal 
washings  the  aqueous  liquors  ceased  to  extract  pink  colour,  the 
benzine  still  retained  some  yellow  matter.  As  chrysophanic  acid 
and  chrysarobin  are  both  soluble  in  benzol,  and  only  the  former 
in  ammoniacal  water,  the  yellow  colour  not  washed  out  was 
supposed  to  be  of  the  nature  of  chrysarobin ;  it  was  therefore 
treated  with  caustic  potash  and  water,  and  exposed  to  the  air  in 
a  warm  place  to  permit  oxidation  and  evaporation.  The  red 
residue  thus  left  did  not  entirely  dissolve  in  water,  but  yielded  a 
red  solution  which  on  being  acidulated  with  HCl  turned  j-ellov.'. 
This  on  shaking  with  benzol  yielded  up  its  yellow,  leaving  the 
waterj'  liquor  nearly'  colourless,  confirming  the  analogy  between 
the  benzol  extract  and  chrj'sarobin,  which  by  similar  treatment 
with  KO  oxidizes  into  chr3^sophanic  acid.^ 

Formation  of  Chrysophanic  Acid  by  Action  of  Air ^  Water, 
and  K  0. 

The  next  question  was  whether  the  rhubarb  which  had  been 
exhausted  by  benzol  still  retained  an}^  constituent  which  was 
capable  of  undei'going  oxidation  in  the  presence  of  water  and 
caustic  potash  and  yielding  chrysophanic  acid. 

To  test  this,  the  marc  of  the  benzol  percolate  was  dried,  and 
mixed  with  its  own  weight  of  B.P.  Liquor  Potasste,  and  about  three 
times  as  much  water,  and  left  exposed  to  the  air  for  a  week,  during 
which  it  became  a  horny  brown  cake.  This  softened  with  water 
and  rubbed  with  200  grains  of  sand,  again  dried,  powdered  and  per- 
colated with  benzol,  when  it  yielded  a  rmich  richer  yellow  percolate 
than  the  original  rhubarb.  This  percolate  yielded  to  solution  of 
ammonia  much  richer  pink  solutions,  and  after  six  washings  the 

'  Chrysax-obin  oxidized  becomes  clirj-soplianic  acid.  C3,,  IL,;  0;  +  4  O  = 
2  Cj5  Hjo  O4  +  3  H2  O.     Watts'  Didionary  of  Chemitstvy. 
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benzol  was  nearly  colonrless.  The  reactions  of  the  pink  animo- 
niacal  liquor  corresponded  to  those  of  chrysophanic  acid,  that  is, 
the  solution  evaporated  left  a  pink  residue  retaining  some  of  its 
pink  tint  in  acetic  acid,  and  becoming  decidedly  pink  again  on 
evaporating  the  acetic  solution  to  dryness.  With  H  CI  it  became 
purel}'  yellow,  and  the  residue  on  evaporation,  when  treated  with 
strong  nitric  acid,  gave  a  full  yellow  solution,  fading  after 
a  few  hoiirs,  and  with  strong  sulphuric  acid  a  rich  red  solution,, 
also  losing  its  colour  in  the  course  of  an  hour  or  so.  This  probably 
sufficiently  answers  the  query  which  has  so  long  remained  on  cur- 
Blue  List,  as  to  whether  rhubarb  contains  chrysophanic  acid,  or 
only  matters  capable  of  yielding  it  by  their  oxidation.  The  chry- 
sophanic acid  is  usually  present  in  very  evident  traces,  and  the 
matters  capable  of  juelding  it  by  oxidation  are  present  in  much 
more  copious  quantity. 

Oil  Natural  to  the  Moot. 

The  oil  foixnd  in  small  quantity  in  various  samples  of  unpow- 
dered  commercial  roots,  and  in  larger  quantity  in  various  samples 
of  powder  supplied  to  me  by  the  grinders  with  the  assurance  that 
no  oil  was  used  in  the  grinding  process,  suggested  the  desirability 
of  obtaining  a  sample  of  root  as  taken  out  of  the  earth  by  the 
grower;  but  before  applying  for  such,  I  thought  it  desirable  to 
make  a  few  further  experiments  upon  the  commercial  product. 

AVith  this  view  I  selected  three  pieces  of  root  from  the  parcel  of 
Chinese  rhubarb  whicli  Mr.  Holmes  had  procured  for  me,  taking 
largo,  medium,  and  small  pieces,  in  case  results  were  influenced  by 
the  growth  of  the  root ;  powders  were  prejiared  from  the  interior 
and  exterior  of  each,  the  interior  samples  being  obtained  by  boring 
with  a  small  auger,  and  the  exterior  by  paring  off  the  outside. 
After  drying  and  powdering  in  a  porcelain  mortar,  10  grains  of 
each  were  treated  for  fat  by  being  macerated  in  about  200  grains 
of  chloroform  for  a  day  or  more,  thrown  upon  a  filter,  and  a  little 
more  chloroform  passed  through.  The  following  results  wore  ob- 
tained ; — 

F.it  jier  rent.        Ash  y.cr  ccut. 

Large  interior  .        .        .  0-5  TiO 

„      exterior  .  i>7t  r.-:i 

Mtdium  interior                        .  0*5  lO-O 

„       exterior  ...  1-0  lO-.") 

Siuallinterior  .  .         .         .  0-5  T)! 

,,       exterior  .         .         .  !■'•  T)!) 

I  have  not  attempted  to  seiiarato  tlio  clirysophanic  aci  I  from  the 


Soluble. 

Insalubl: 

2-3 

3-0 

3-0 

7-5 

1-5 

3-5 
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fat  here  iudicatetl,  and  it  must  bo  remembered  that  it  may  consti- 
tute a  considerable  proportion  of  it.  The  colour  and  consistence 
being  the  guide,  there  was  evidently  enough  to  give  a  pretty  strong 
yellow  colour  in  all  cases,  and  in  none  was  there  so  much  as  to 
detract  fi'om  the  soft,  unctuous  condition,  and  in  no  instance  did 
the  residue  take  the  condition  of  fluid  oil,  as  was  the  case  in 
various  of  the  commercial  powders. 

Ash  Solvhle  and  Insoluble. 

The  three  samples  of  ash  obtained  from  the  exteriors  were 
examined  for  their  degree  of  solubility. 

The  5-3  yieldL'J 

10-5        „  .        . 

5-0        „  .        . 

During  the  powdering  of  these  samples  (of  root)  the  mortar  became 
coated  with  a  thin  covering  of  orange-brown  matter,  suggestive  of 
resinous  or  unctuous  constituents.  Being  very  thin,  and  firmly 
adherent  to  the  mortar,  it  was  difficult  of  removal  even  by  rubbing 
a  fine,  silicious  sand  in  the  mortar,  until  aided  by  the  addition  of  a 
little  chloroform.  When  this  had  detached  the  film  and  diffused 
it  through  the  sand,  the  rubbing  was  continued  till  the  sand  was 
dry.  This  sand,  percolated  with  chloroform,  yielded  005  fat,  and 
on  incineration  lost  1*25,  from  which  it  appears  that  the  matter 
adhering  to  the  mortar  contained  about  4  per  cent,  of  fat,  while  the 
average  percentage  of  fat  in  the  roots  powdered  was  only  O'GG. 
It  must  also  be  noted  that  the  loioest  yield  now  quoted  is  more  than 
that  previously  obtained  from  the  home-made  powder  ;  viz.,  0'2. 

Rapliides. 
In  view  of  the  familiar  statement  that  the  raphides  of  rhubarb 
consist  of  oxalate  of  calcium,  and  that  this  salt  is  soluble  in 
hydrochloric  acid,  some  of  my  observations  seemed  contradictory, 
and  a  further  experiment  was  tried  :  100  grains  of  powdered  rhu- 
barb macerated  in  a  mixture  of  methylated  spirit  and  hydrochloric 
acid,  spirit  being  used  in  preference  to  water  because  of  its  facili- 
tating the  subsequent  percolation,  which  was  continued  till  the 
bulk  of  the  soluble  matters  were  removed,  presumably  including 
the  calcium  as  chloride,  and  oxalic  acid.  The  solution  evaporated 
and  incinerated  only  left  ash  equal  to  2  per  cent,  of  the  root,  while 
the  marc  still  left  a  considerable  ash  on  incineration  of  a  small 
portion. 
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Pure  strong-  hydrochloric  acid  was  then  poured  upon  the  marc, 
and  allowed  to  macerate  before  the  pei'colation  was  continued. 
By  this  treatment  the  percolate  still  contained  little  ash  and  the 
marc  much.  The  persistence  of  a  considerable  ash  in  the  marc 
suggested  that  the  raphides  were  much  more  difficult  of  solution 
than  oxalate  of  calcium  is  generally  supposed  to  be,  and  the 
possibility  that  in  Dragendorff's  analysis  the  operation  for  oxalic 
acid  had  been  imperfectly  successful.  In  his  operation  (14)  he 
treats  the  marc  of  a  previous  operation  with  dilute  hydrochloric 
acid  containing  1  per  cent,  of  H  CI.  This  was  macerated  twenty- 
four  hours,  and  then  rapidl}'  boiled.  The  solution  was  supposed 
to  contain  all  the  oxalic  acid  and  lime,  and  when  saturated  (sic) 
with  ammonia,  to  give  a  precipitate  indicating  the  quantity  of 
oxalic  acid  in  the  root. 

Cah-ium  OxaJaic. 

Calcium  oxalate  is  not  freely  soluble  in  dilute  hydrochloric  acid, 
but  dissolves  more  copiously  in  the  strong  acid  aided  by  heat. 
Either  solution  deposits  crystals  of  oxalic  acid,  as  the  bulk  is 
reduced  by  evaporation ;  and  when  evaporated  to  dryness,  calcium 
oxalate  is  left  with  very  little  Ca  CI.  Some  of  the  oxalic  acid  is 
lost  (as  CO  and  CO2?),  the  washings  of  the  residual  oxalate  yield- 
ing a  small  precipitate  with  ammonia,  indicating  that  they  contain 
both  lime  and  oxalic  acid  ;  and  after  filtration  the  ammouiacal 
mother  liquor  gives  a  further  small  precipitate  on  the  addition  of 
oxalic  acid,  showing  that  the  oxalic  acid  had  ceased  to  exist  in  its 
normal  proportion  in  the  residue.  To  test  the  solubility  of  calcium 
oxalate  in  1  per  cent,  solution  of  H  CI,  lUO  grains  of  pure  hydro- 
chloric acid  (  =  32  gr.  HCl)  with  7  fluid  ounces  of  water  dissolved 
12  grains  of  precipitated  carbonate  of  calcium,  and  to  this  was 
added  1(J  grains^  of  oxalic  acid,  dissolved  in  water.  There  was 
thus  brought  together  the  elements  of  a  1  per  cent,  hydrochloric 
acid,  with  an  excess  of  calcium  oxalate,  under  circumstances  most 
favourable  to  the  solution  of  the  latter.  A  fine  crystalline 
precipitate  gradually  formed,  which,  after  twenty-four  hours,  was 
(ollecteil,  washed,  and  wcigheil  !J7  grains,  with  a  dead  white 
appearance,  but  transparent  under  the  microscope.  The  total 
oxalate  of  calcium  theoretically  present  should  be  between  16  and 
20  grains,  according  to  its  degree  of  liydratiou,  which  varies 
according  to  the  circumstances  of  the  precipitation.  The  mother 
liquor,  on  standing  another  day,  dejiositcd  a  further  trace  of 
jinripitate.     It  was  then  rendered  alkaline  with  ammonia,  and, 
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after    standing   a    day,    the    precipitate    collected,   washed,    and 
weighed  G"l  grains. 

Four  grains  of  calcium  oxalate  (weighed  from  the  above  9'7 
gr.)  macerated  for  twenty-four  hours  in  fl.  5i.  of  1  per  cent,  hydro- 
chloric acid,  quickly  boiled,  kept  hot  for  ten  minutes,  and  boiled 
again,  filtered  hot;  the  filtrate,  on  cooling  (  =  fl.  ovii.),  deposited 
r5  gr.  crystals.  The  undissolved  oxalate  =1'9,  and  the  mother 
liquor  precipitated  with  ammon.  0-8.  This  shows  a  solubility  of 
the  oxalate  in  174  parts  of  hot  dilute  hydrochloric  acid,  and  in 
478  parts  of  the  same  at  GO'^  F. 

If  Dragendorffs  statement  is  to  be  understood  as  "  50  c.c.  of  a 
mixture  containing  rhubarb,  made  up  to  100  c.c.  by  the  addition 
of  1  per  cent,  solution  of  H  CI,"  his  solvent  is  only  half  the  above 
strength.  But  this  question  I  will  not  further  debate,  but  I  think 
any  one  meeting  with  a  sample  of  rhubarb  with  an  abnoi'mally 
large  proportion  of  ash  should  not  miss  the  opportunity  of  deter- 
mining the  acids  and  bases  it  contains,  and  the  proportions  of 
those  which  are  present  in  large  quantity. 

Prof.  Balfour  s  Samples.     Fresh  Roots  of  Rliciim  Palmatum 
and  Tangidicum. 

By  the  favour  of  Prof.  Balfour,  I  recently  received  two  roots  ot 
Rheum  palmatum  from  the  Botanical  Gardens  at  Edinburgh. 
One  was  rather  a  young  root  of  the  ordinary  kind,  and  the  other  a 
much  older  root  of  the  variety  Tanguticum  ;  both  had  the  leaves 
attached  and  the  garden  soil  in  which  they  had  grown.  Samples 
were  cut  off  sufficient  for  my  examination,  brushed  under  running 
water  to  remove  the  soil,  and  superficially  dried. 

A  portion  of  the  younger  root,  about  2  inches  long  by  1"2 
diameter,  was  cut  off,  and  again  divided  into  two  cylinders  of  an 
inch  each,  one  dried  entire,  the  other  divided  into  three  parts,  a 
cortical,  a  central,  and  an  intermediate  zone,  and  dried  after  this 
dissection. 

The  treatment  adopted  for  these  and  the  following  samples  was 
to  dry,  powder,  exhaust  with  chloroform  for  fat  and  chrysophanic 
acid,  then  exhaust  with  strong  methylated  spirit  for  alcoholic 
extract,  then  with  water  for  mucilaginous  extract,  then  to  dry 
and  weigh  the  marc,  then  to  burn  off  the  marc  for  ash,  which, 
after  weighing,  was  treated  with  water  and  weighed  again. 

The  results  obtained  for  Rheum  palmatum,  dried  after  dissec- 
tion, were  as  follows  : — 
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Ten  grains  of  powder.  Internal  section.  External. 

Extracted  by  chloroform         .        0-15  0'15 

,,  strong  spirit     .        3-50  3-40 

„  wator         .         .         1-00  1-10 

Marc 5-20  4-85 


Ash,  from  marc 
Consisting  of  soluble 
,,  insoluble 


9-&5 

0-60 
0-10 
0-50 


9-o0 

0-33 
0-03 
0  30 


The  counterpart  of  these,  dried  before  dissection,  gave  :  — 

Extracted  l)y  chloroform  .  0-15  0-15 

„             strong  spirit  .  4'55  4-30 

,,             vator        .  .  0-75  0-30 

Marc         .        .        .        .  .  500  5-45 

I  give  those  latter  figures  as  I  obtained  them,  but  with  the 
feeling  that  there  is  nothing  clearly  to  be  deduced  from  them. 

A  slice  from  the  large  root  of  R.  Tanguticum  divided  into  inter- 
nal and  external  portions  before  drying : — 

Ten  grains  of  powiler.  Internal.  E.\ternal. 

Extracted  b}  chloroform         .  0-15                0-13 

„           strong  spirit     .  o"3o                3-45 

„          v-ater         .         .  OW                0-70 

Marc 4-47               5-00 

10  57  9-28 

Ash,  soluble     ....        0-05 
„     insol 0-40 

„     total  .         .         .        .        (I- IT) 

„     soluble 0-li> 

„     insol.         ....  .        .  0-40 

„     total 0-5(t 

In  these  two  specimens  the  chloroform  extract  was  much  more 
intense  yellow  colour ;  the  internal  unctuous  and  the  external 
nearly  dry,  probably  great  part  chrysophanic  acid. 

Fat. 

Tabulating  the  results  as  regards  fat  obtained  from  homo-made 
powder  in  comparison  with  that  yielded  by  commercial  powders, 
we  find : — 

Fat. 
Earl}'  samples  of  com.  powders  average  .     1-5 

Samiilcs  eollccted  in  1892     „  „         .         .     1*2 

Hoiiii'-niadt'  jiowders.  tracer,  up  lo  .         .     0*2 
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Recent  experiments,  liome-made  powder,  commercial  root:- 


Cortical. 

Central. 

Sample,  page  ol'2 

C-o 

0-66 

„     516        . 

0-5 

0-50 

„     516        . 

1-0 

0-50 

„            „     516 

1-0 

0-50 

Avtrage 

0-75 

0-5-1 

These  figures  suggest  an  improvement  in  the  trade  powder 
since  the  date  1878,  when  3  per  cent,  was  found.  They  also  sug- 
gest the  possibility  of  the  commercial  roots  being  rubbed  with  oil 
to  improve  their  appearance,  a  possibility  the  truth  of  which  it 
would  be  difficult  to  investigate  in  a  drug  imported  from  a  dark 
empire,  but  which  forced  upon  me  the  desire  to  obtain  roots  direct 
from  the  soil.  The  samples  received  from  Prof.  Balfour  enable 
me  definitely  to  say  that  fatty  matter  is  natural  to  the  root,  and 
suggest  that  the  fat  preponderates  in  the  infantile  roots  and  the 
chrysophanic  acid  in  those  which  have  arrived  at  old  age. 

Several  of  the  residues  tabulated  above  as  fat  or  oil  were  sub- 
jected to  the  action  of  solution  of  ammonia,  yielding  a  pink  solu- 
tion, and  leaving  a  yellowish-red  residue,  which,  on  treatment  with 
liquor  potassse,  yielded  more  pink  solution,  but,  even  when  aided 
by  heat,  a  brown  residue  remained,  varying  in  quantity  and 
quality  with  the  various  samples,  that  from  R.  Tanguticum  being 
very  small  and  verj^  little  fatty  in  its  nature,  that  from  the  young 
root  of  R.  Palmatum  being  oily  and  with  little  colour.  Rectified 
spirit  has  but  little  action  upon  the  fat,  but  the  solvent  action  of 
ether,  chloroform,  and  benzol  is  rapid  and  complete. 

Ash. 
Gathering  into  tabular  form  sundry  figures  scattered  through 
the  preceding  pages,  we  find  : — 


Sample, 

page  501 

ti 

11     501 

11 

,1     516 

1) 

,,     516 

>: 

„     516 

Average 

. 

Marc,  page  501   . 

11 

,      520  . 

Ash  in  Cortical. 

In  Central 

y-6 

— 

— 

14-8 

5-3 

5-() 

. .     10-5 

10-0 

5-0 

5-4 

7-6 

8-8 

5-1 

1-2-0 

3-3 

6-0 

4-3 

9-0 

Average 
On  an  average  there  is  more  ash  in  the  central  part  of  the  root 
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than  iu  the  cortical,  tliough  the  excess  is  only  small.  But  in  the 
marcs  of  the  two  parts  respectiveh',  the  central  part  contains  a 
large  excess  of  ash.  No  doubt  the  raphides  abound  in  the  central 
parts  and  the  soluble  salts  in  the  outer  parts  of  the  root,  the 
latter  probably  migrating  towards  the  surface  in  the  process  of 
drying. 

Pharmaceutical  Tinctures. 

Viewed  pharmaceutically,  a  considei'ation  of  the  constituents 
and  their  solubilities  suggests  that  a  tincture  prepared  with 
strong  spirit  would  contain  the  chrysophan  and  tannin,  which, 
from  their  antiseptic  action,  are  believed  to  give  rhubarb  its  value 
in  diarrhoea,  and  accompanied  by  little  or  no  cathartic  acid,  upon 
which  its  purgative  action  depends. 

A  tincture  prepared  with  weaker  spirit  from  the  marc  of  the 
strong  tincture  should  have  the  purgative  property  with  little  of 
the  astringency  of  the  official  tincture,  the  tannin  and  chrysophan 
having  been  removed  by  the  fii'st  operation. 

A  proof  spirit  tincture  made  direct  from  the  natural  powder 
should  contain  all  that  is  active,  both  purgative  and  astringent,  in 
the  root. 

An  extract  prepared  by  distilling  off  the  spirit  from  this  proof 
spirit  tincture  would  possess  rather  more  medicinal  value  than  the 
official  extract,  from  the  exclusion  of  inert  gum,  and  is  found  to 
be  free  from  the  intractible  toughness  which  is  imparted  by  the 
presence  of  mucilaginous  bodies. 

P.  Rlnibarh  Exhausted  irith  30  O.P.  Spirit  is  Inert. 

It  was  not  found  difficult  to  percolate  the  lino  commercial 
powdered  rhubarb  with  spirit  30  over  proof,  though  the  process 
was  slower  than  with  rectified  spirit.  Half  an  ounce  (219  gr.)  of  the 
powder  macerated  in  the  spirit  for  a  day,  transferred  to  a  perco- 
lator, was  exhausted  by  the  time  2  ounces  of  percolate  had 
passed.  The  marc,  when  dried,  weighed  108  grains.  It  had  the 
colour  of  jalap,  was  nearly  tasteless,  and  without  medicinal  effect 
in  doses  of  40  grains. 

Weaker  Spirit^  Wealxcr  Extract. 

Half  an  ounce  of  the  same  powder,  treated  iu  tjiosamo  way  with 
l)roof  spirit,  aided  by  the  use  of  a  i)ressuro  ])crcolator,*  gave  a  larger 
yield  of  extractive  matter,  the  marc  being  reduced  to  O-l  grains, 

'  Tin  forintlt'3cribc'il  iu  Pi'octor'a  "  Practicul  Pliannafy  "  for  Iho  assay  of 
opium,  etc. 
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the  extract  being  IIG'5  gr.  (water  and  loss  8'5).  If  the  stronger 
spirit  leaves  the  marc  devoid  of  active  mafter,  as  accords  with  my 
experience,  the  extract  obtained  by  weaker  spirit,  being  larger  iu 
quantity,  mnst  be  poorer  in  quality.  Exhaustion  was  effected 
in  this  case  also  by  the  time  2  fluid  ounces  of  percolate  were 
obtained,  and  the  latter  portion  of  the  percolate  had  comparatively 
little  taste  and  contained  little  solid  matter,  the  first  12  drachms 
3'-ielding  10(3  gr.  extract,  and  the  subsequent  4  drachms  only  10  gr. 

The  sohibility  of  the  cathartic  acid  is  such  as  permits  its  ex- 
traction by  spirit  about  30  over  proof,  but  that  is  about  the 
extreme  strength  available. 

Weaker  spirit  is  not  available  for  percolating  a  fine  powder,  and 
a  coarse  powder  is  more  difficult  of  exhaustion. 

Syrup  of  Rhuharh. 

The  use  of  weak  spirit  and  a  coarse  powder,  as  ordered  for  the 
B.P.  syriip,  has  the  disadvantage  of  dissolving  some  matter  which 
imparts  to  the  sj^rup  a  tendency  to  ferment.  In  "  Practical 
Pharmacy,"  I  have  recommended  the  use  of  a  strong  tincture  of 
rhubarb,  added  to  simple  syrup,  as  an  improvement  upon  the 
official  formula.  The  suggestion  there  made  is  to  use  a  tincture 
px'epared  with  rectified  spirit.  This  is  a  mistake  which  has  been 
overlooked — proof  spirit,  or  spirit  20  to  30  over  pi-oof,  should  be 
the  reading,  as  rectified  spirit  is  too  strong  for  the  extraction  of 
cathartic  acid.  The  proportion  of  rhubarb  in  my  formula  is  less 
than  the  official,  but  on  the  other  hand  the  exhaustion  of  a  fine 
powder  is  more  complete,  and  the  resulting  medicinal  strength  of 
the  product  is  probably  equally  great.  If  it  were  desired  to  retain 
the  present  ratio  between  the  root  used  and  the  sja'up  yielded,  I 
should  prefer  that  the  extraction  should  be  effected  by  the  use  of 
spirit  over  proof  and  recovering  the  same  by  distillation. 

Problems  requiring  clearing  up  are  still  numerous.  Dr.  0.  Hesse 
promises  an  inquiry  into  the  nature  of  chrysophanic  acid  of  rhu- 
barb in  comparison  with  acid  bearing  the  same  name  from  other 
sources.  If  he  extends  his  investigation  to  cathartic  acid,  which 
is  probably  no  less  variable  according  to  the  sources  of  supply,  and 
to  other  constituents  of  rhubarb  credited  with  medicinal  value,  his 
work  will  be  a  boon  to  pharmac3^ 

Whether  the  oxalic  acid  of  the  root  is  always  pi'oportionate  to 
the  lime  found  in  the  ash  is  at  present  questionable  ;  and  though 
perhaps  of  no  great  importance  to  the  pharmacist,  it  is  a  matter 
of  scientific  interest. 
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The  influence  of  maturity  of  the  root  at  gathering,  and  the 
influence  of  long  keeping  after  collection,  upon  the  quantitj'  of  fat 
and  chrysophanic  acid,  is  another  query  which  arises  out  of  the 
above  work. 

Were  it  not  that  art  is  long  and  time  is  fleeting,  I  might  have 
hoped  to  clear  up  some  of  these  points  more  fully ;  but  as  my  twi- 
light is  approaching,  I  can  only  invite  others  to  take  up  the  work 
where  I  lay  down  my  toolf. 


GENERAL  BUSINESS. 
The  Formulary  Comviittcc. 

Mr,  Lloyd  Williams  then  moved  that  the  members  of  the 
Formulary  Committee,  who  had  conducted  their  work  in  a  very 
able  manner  during  the  past  year,  be  re-elected.  He  was  quite 
sure  that  in  their  hands  the  interests  of  pharmacy  would  be 
perfectly  safe,  and  they  had  to  thank  them  very  heartily  for  what 
they  had  done. 

Mr.  LiNFORD,  in  seconding  the  nomination,  said  the  action  of 
the  Committee  had  been  of  such  really  practical  use  to  chemists 
and  druggists  that  next,  perhaps,  to  the  Pharmaceutical  Society 
they  owed  as  much  to  the  Formulary  Committee  as  to  anybody 
else. 

The  resolution  was  carried  unanimously. 

Mr.  Mahtixdale,  on  behalf  of  himself  and  his  colleagues, 
thanked  the  meeting  for  the  honour  of  re-election.  He  said  there 
was  still  work  to  do,  and  a  new  edition  of  the  Formulary  would  be 
ready  in  a  week  or  so. 

Place  of  Meciing  for  1895. 
Mr.  Bridgk,  of  Bournemouth,  said  it  Avas  with  very  great 
pleasure,  but  with  a  great  amount  of  trepidation,  that  he  came 
forward  to  offer  a  unanimox;s  invitation  to  the  Conference  to  visit 
Bournemouth.  They  could  not  offer  auj-thing  like  that  hall,  nor 
anything  like  O.xford,  and  the  only  excuse  for  going  there  after 
Oxford  was  that  there  was  no  other  Oxford.  They  were  about  as 
young  as  Oxford  was  old,  but  still  they  wore  vigorous,  and  vigorous 
infants  were  sometimes  interesting.  He  could  assure  them  the 
invitation  was  unanimous ;  they  had  several  meetings  to  consider 
tlie  point,  and  at  the  local  a.ssociation  there  was  not  a  voice  raised 
against  it ;  and  whatever  Oxford  or  an}'  other  town  had  given  the 
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Conference,  if  they  would  accept  their  invitation  for  1895,  he  could 
safely  say  that  no  city  or  town  would  ever  have  exceeded  the 
welcome  they  would  give  them. 

Mr.  ToONE  said  he  should  like  to  add  just  one  word  in  support 
of  the  invitation  Mr.  Bridge,  who  was  president  of  the  local 
society,  had  given.  He  had  said  very  truly  that  they  had  nothing 
to  show  like  those  grand  historic  buildings  which  they  had  looked 
at  with  so  much  delight  during  the  last  two  or  three  days. 
Bournemouth  was  a  new  town,  though  as  far  as  population  went  it 
was  as  large  as  Oxford,  and  there  were  some  rude  people  who, 
speaking  of  their  growth,  compared  it  with  one  of  the  edible  fungi ; 
but  for  all  that,  although  they  might  have  grown  rapidly  in  the 
past,  they  had  a  large,  important,  and  beau^tiful  town  at  the 
present  moment,  and  they  believed  they  had  a  very  great  future 
before  them.  There  was  one  pharmacy  in  the  town  which  had 
over  its  door  the  legend  "Established  in  1844,"  and  they  always 
passed  that  gentleman's  abode  with  veneration,  and  looked  on  him 
as  one  of  the  links  with  the  prehistoric  past.  He  could  assure 
the  Conference  that  they  would  do  their  utmost  to  make  the  visit 
a  pleasant  one.  Nature  had  endowed  them  with  beautiful  gardens, 
with  forest  trees,  and  that  which  was  such  a  charm  in  the  summer 
time  for  those  who  lived  in  big  cities — a  beautiful  sea. 

Mr.  Gerrard  proposed  that  the  kind  and  hearty  invitation  to 
the  Conference  by  the  representatives  of  Bournemouth  be  accepted. 
Mr.  Bridge  had  said  there  was  no  other  Oxford,  and  he  might  say 
there  was  no  other  Bournemouth.  He  had  seen  and  learnt  some- 
thing of  the  rise  of  Bournemouth,  and  there  was  no  doubt  that  it 
was  a  beautiful  child  Avhich  they  would  all  like  to  go  and  see. 
Even  those  who  had  been  before  would  like  to  go  again,  and  he 
might  say  that  they  would  have  something  of  the  old  as  well  as 
the  new.  There  was  Christchurch  Abbey,  and  Wimborno  was  not 
far  off.  He  had  spent  many  happy  days  in  the  district  of  the 
beautiful  New  Forest,  which  was  very  near  with  its  botanical 
riches,  and  he  hoped  that  the  ladies  now  present  and  many  others 
would  also  meet  them  at  Bournemouth. 

Mr.  Ward  (Leeds)  seconded  the  proposal.  They  had  had  some 
reference  made  to  the  contrast  between  the  antiquity  of  Oxford 
and  the  youthful  vigour  of  Bournemouth,  and  it  might  bo  well  for 
the  Conference  to  renew  some  of  the  vigour  of  its  youth  by  going 
to  see  this  beautiful  strong  infant  which  had  been  described. 

The  President  sai<l  their  friends  from  Bournemouth  would  pardon 
him  for  saying  one  word  about  this  new  departure  before  putting 
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the  motion  to  the  meeting  and  lieartily  supporting  it.  This  j'ear 
they  had  not  an  invitation  from  the  town  where  the  British  Associa- 
tion was  to  meet,  but  a  great  deal  of  misapprehension  had  gone 
abroad  with  regard  to  the  Pharmaceutical  Conference,  and  he 
hoped  they  would  bear  with  him  if  he  brushed  aside  some  news- 
paper paragraphs,  the  result  of  gossip  which  was  quite  wrong, 
and  he  was  quite  sure  would  deter  small  communities  from  the 
pleasure  which  they  would  have  in  receiving  the  Conference. 
The  Conference  did  not  require,  as  the  British  Association  did,  a 
guarantee  fund  ;  it  did  not  require  that  the  locality  should  spend 
a  great  deal  of  money  in  entertaining  it,  although  if  men  possessed 
money  why  should  they  not  spend  it  in  entertaining  their  friends  ? 
If  he  went  to  visit  a  lord,  and  the  lord  chose  to  entertain  him 
in  a  manner  suitable  to  his  position,  he  did  not  complain ; 
and  if  he  went  to  visit  a  peasant,  and  that  peasant  entertained 
him  in  the  position  in  which  he  lived,  he  did  not  complain 
either,  but  he  enjoyed  the  hospitalit}^  of  the  peasant  as  he 
enjoyed  that  of  the  lord.  That  was  the  true  English  spirit  of 
hospitality.  He  was  not  reflecting  on  their  friends  at  Ips- 
wich, who  had  been  deterred,  no  doubt,  by  tlicse  things  from 
sending  an  invitation  to  enter  into  rivalry  with  their  friends  at 
Bournemouth,  but  what  the  Conference  required  in  any  town  to 
which  it  went  was  simply  that  which  a  few  local  people  could  do, 
but  what  no  president  and  no  executive  committee  could  do:  obtain 
information  about  the  locality'',  the  halls  accessible,  and  the 
arrangements  to  be  made — the  various  little  things  which  a  host 
did  for  his  friends,  but  those  little  things  need  not  entail  more  than 
a  fraction  of  expense.  Ho  put  that  i)laiiily,  and  ho  hoped  it  would 
brush  aside  any  misapprehension  with  regard  to  the  future  of  the 
Conference,  and  enable  the  smallest  village  which  has  hotel  or 
lodging  accommodation  for  2(3(3  or  500  people,  because  he  hoped 
the  numbers  would  rapidly  increase,  and  that  one  thing  must  be 
considered  ;  but  an}'^  community  which  could  entertain  the  British 
Association,  which  required  a  guarantee  fund  of  .something  like 
£2,000  and  sent  a  number  of  members,  varying  from  1,500  to 
2,500,  into  its  neighbourhooil  for  ten  days,  could  entertain  the 
Conference.  It  was  a  mere  bagatelle.  Whether  it  took  ])laco  at 
the  same  time  was  a  different  point,  and  that  difliculty  had  been 
solved  on  the  present  occasion.  Their  friends  at  Bournemouth 
would  forgive  him  for  saying  that,  because  in  the  best  interests  of 
the  Conference  ho  thought  it  his  duty  to  do  so,  but  ho  had  the 
greatest    pleasure    in   supporting   the   motion.     If    he   were  not 


BRITISH   PHARMACEUTICAL    CONFERENCE.  527 

President  at  Oxford  and  he  liad  the  choice  he  should  like  to  be 
President  when  the  Conference  went  to  Bournemouth,  for  through 
the  kindness  of  one  of  the  past  presidents  he  had  the  opportunity 
of  spending  a  few  days  there,  and  he  could  assxxre  them  it  was  a 
most  beautiful  place,  and  if  they  could  only  have  the  meeting 
when  the  I'hododendrons  were  in  bloom,  they  would  see  a  sight 
which  would  make  them  love  their  native  country,  and  renew  all 
their  early  affections  for  the  beautiful  scenery  of  England  ;  but  he 
had  not  the  slightest  doubt,  from  what  he  saw  in  February,  that  at 
anj'-  time  of  the  year  it  was  a  beautiful  place,  and  he  was  perfectly 
sure  they  would  be  welcome  there,  whether  the  meeting  was  in 
the  summer  or  in  winter. 

The  motion  was  put  and  carried  unanimously. 

Mr.  Bridge  returned  his  hearty  thanks  for  the  compliment 
which  had  been  paid  to  Bournemouth.  If  all  the  nomination  slips 
were  returned  to  head-quarters  they  would  have  a  fairly  warm 
time,  but  he  did  not  wish  to  prevent  them  doing  so,  because  the 
more  they  were  the  merrier  they  would  be,  and  Bournemouth  was 
big  enough  for  them  all,  and  a  great  many  more. 

Presentation  from  the  Bell  and  lulls'  Fund. 

The  President  said  he  could  not  open  the  business  which  had 
yet  to  come  without  making  allusion  to  the  illustrated  handbook 
published  by  the  editor  of  the  Pharmaceutical  Journal.  It  had 
already  been  very  highly  spoken  of  bj'-  the  Mayor  and  others,  and 
it  was  only  right  to  take  notice  of  it.  This  book  was  published 
in  the  hope  of  "  further  cementing  the  bonds  which  unite  the 
British  Pharmaceutical  Conference  with  the  Pharmaceutical  Society 
of  Great  Britain  and  its  official  organ."  Everybody  knew  that 
the  connection  of  the  Pharmaceutical  Society  with  the  Conference 
was  not  one  that  affected  the  Society  in  its  executive  or  legal 
work,  but  merely  arose  from  the  fact  that  the  founders  or  leaders 
of  the  Society  were  the  founders  of  the  Conference,  and  had  from 
the  first  almost  been  the  leaders  of  it.  The  Journal  had  for  many 
3'ears  published  in  extenso  the  whole  proceedings  of  the  Conference 
earlier  than  they  could  possibly  get  out  the  Year-Book^  and  this  was 
of  very  great  value.  The  Executive  had  unanimously  passed  a  reso- 
tion  thanking  the  editor  for  his  contribution  on  this  occasion,  and 
he  personally  desired  to  compliment  him  on  the  way  in  which  he 
had  done  the  work.  The  members  were  requested  to  preserve  the 
handbook,  with  the  exception  of  a  portion  of  one  page,  which  was 
intended  to  be  used  as  a  nomination  form  for  new  members,  and  he 
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hoped  within  a  few  weeks  tliat  the  whole  of  those  slips  would  be 
returned  with  names  upon  them,  the  owners  of  which  the  Execu- 
tive would  be  delighted  to  elect.  With  regard  to  the  Bell  and 
Hills'  Fund,  he  was  not  very  well  posted  in  the  history  of  the 
matter,  but  he  had  the  honour  of  receiving  the  books  at  Newcastle, 
and  remembered  that  owing  to  the  munificence  of  Mr.  Hills  a 
present  of  books  was  made  to  the  local  pharmaceutical  association 
wherever  the  Conference  went.  There  was  no  association  at 
Oxford  at  present,  and  as  it  was  a  condition  of  this  presentation 
that  the  books  must  be  put  where  they  could  be  accessible  to 
chemists  and  druggists  of  the  district  for  reference,  and  as  the 
necessary  information  had  not  been  supplied  in  time,  the  books 
had  not  been  brought.  Nevertheless,  the  presentation  would  be 
made  in  due  course,  the  books  would  be  sent  to  Oxford,  and  stored 
in  a  suitable  place  where  they  would  be  available. 

Mr.  Druce  said  the  books  would  be  placed  in  the  Public  Library 
of  the  city  under  special  care  ;  they  would  not  be  lent  out,  but 
would  always  be  on  the  shelves  for  reference  b}'  pharmaceutical 
students  and  others,  until  a  local  pharmaceutical  society  was 
formed,  and  they  would  then  be  handed  over  by  the  committee  of 
which  he  was  a  member  to  that  societ3\ 

Election  of  Officers. 

The  following  officers  were  unanimously  elected  for  the  ensuing 
j-ear:— 

President ;— N.  H.  Martin,  F.L.S.,  F.E.M.S.,  Newcastle-on-Tyne. 

Vice-Presidents  : — Michael  Carteighe,  F.I.C.,  F.C.S.,  London ; 
J.  Laidlaw  Ewing,  Edinburgh  ;  W.  Hayes,  Dublin ;  J.  A.  Toone, 
Bournemouth. 

Trcasitrcr : — John  Moss,  F.I.C.,  F.C.S.,  London. 

Hon.  GeneraV  Secretaries  :—W.  A.  H.  Naylor,  F.I.C.,  F.C.S., 
London;  F.  Ransom,  F.C.S.,  Hitchin. 

Jlon.  Local  Secretary  : — Stewart  Hardwick,  BDurncmoutli. 

Other  Members  of  the  Ejcccutive  Committee: — F.  C.  J,  Bird, 
London  ;  Peter  Boa,  Edinburgh;  G.  E.  Bridge,  Bournemouth  ;  E. 
JI.  Farr,  Uckfiokl ;  J.  Hodgkin,  F.I.C.,  F.C.S.,  London;  E.  M. 
Holmes,  F.L.S.,  London;  Henry  Mathews,  Oxford;  W.  F.  "Wells, 
Dublin  ;   R.  Wriglit,  F.C.S.,  Buxton. 

Auditors: — W.  Clayton,  Oxford;  F.  S])inncy,  Bournemouth. 
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Votes  of  Thanks. 

Mr.  Groves  moved, — 

"  That  the  hearty  thanks  of  the  meeting  be  given  to  the 
governing  body  of  Christ  Church  for  the  use  of  the  hall 
for  the  purpose  of  the  reception  by  the  President  of  the 
Pharmaceutical  Conference." 

They  must  have  all  felt  what  a  pleasure  it  was  to  visit  that 
noble  hall,  and  to  have  an  opportunity  of  inspecting  the  vai'ious 
portraits  which  adorned  it.  It  answered  their  purpose  admirably, 
and  they  were  all  pleased  to  spend  an  evening  there.  Their 
thanks  were  rightly  due  to  the  authorities,  and  he  might  specially 
refer  to  Canon  Ince  for  his  address  of  welcome,  and  those  who 
kindly  provided  the  objects  of  interest. 

Mr.  Jones  seconded  the  motion. 

The  President,  in  putting  it,  said  it  was  a  work  of  entire 
supererogation  to  commend  the  motion  to  the  meeting,  but  he  must 
say  that  the  warm  reception  given  them  by  Canon  Ince  must  have 
been  very  pleasurable  to  every  oue. 

The  resolution  was  carried  by  acclamation. 

Mr.  Carteighe  moved, — 

"  That  the  best  thanks  of  the  Conference  be  given  to  the 
Warden  and  Fellows  of  New  College  for  the  permission 
to  hold  the  afternoon  at  home  in  their  gardens." 

The  observations  one  had  to  make  with  reference  to  these  votes 
of  thanks  were  necessarily  much  the  same  at  every  meeting  of  the 
Confex'ence,  but  there  was  something  special  on  this  occasion,  inas- 
much as  a  number  of  their  brethren  had  seen  what  he  had  known 
for  a  long  time  personally,  that  this  great  city,  the  heads  of  its 
colleges,  and  the  officers  associated  with  it,  and  its  professors, 
whether  in  medicine,  science,  or  divinity,  were  sympathetic  with 
pharmac}'. 

Mr.  Ince  had  great  pleasure  in  seconding  the  resolution.  It 
was  one  of  those  subjects  on  which  it  was  not  necessary  to  enlarge, 
and  it  was  useless  to  attempt  anything  like  praise,  the  beauty  of 
the  grounds  and  colleges  of  Oxford  were  too  obvious  to  need 
reference,  but  he  should  just  like  to  mention  for  one  moment  the  per- 
fect way  in  which  the  music  on  Tuesday  afternoon  was  rendered. 

The  vote  was  carried  unanimously. 

Mr.  Atkins  said  it  was  with  extreme  pleasure  that  he  moved 
the  resolution  which  had  been  placed  in  his  hands,  for  whilst  they 

M   M 
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had  much  to  be  tliaukful  for,  fine  weather,  an  excellent  President, 
a  good  address,  and  graceful  hospitality,  they  had  now  specially 
to  thank  the  Master  and  Fellows  of  Balliol  College  for  the  use  of 
their  hall  during  the  visit  of  the  Conference.  That  was  a  motion 
which  needed  nothing  to  commend  it.  Tliey  had  had  a  warm 
welcome  by  the  Master  of  Balliol,  and  they  had  the  continued 
presence  of  the  late  master,  whose  beautiful  portrait  he  would 
call  attention  to.  He  wanted  them  to  remember  that  they  had  sat 
in  a  hall  that  was  marvellous  for  its  antiquity  and  historj'.  As 
he  had  been  sitting  there  the  last  two  daj'S  his  thoughts  had  been 
going  back  to  the  long,  long  succession  of  distinguished  men  who 
had  belonged  to  that  great  Balliol  Hall  or  College,  which  only 
3'ielded  in  antiquity  certainly  to  Merton,  and  sitting  there  he  had 
felt  that  in  a  certain  way  all  the  dignity  and  learning  and  grace 
of  the  past  was  resting  upon  them.  The  least  they  could  do,  and 
the  most  they  could  do,  was  to  tender  their  most  enthusiastic 
thanks  to  the  Master  and  Fellows  for  their  great  hospitality. 

Mr.  Moss  seconded  the  motion  very  heartily,  and  it  was  unani- 
mously carried. 

Mr.  Cross  moved, — 

"  That  the  cordial  thanks  of  the  visiting  members  of  the  Con- 
ference be  given  to  the  local  committee,  especially  to  the 
President,  Mr.  Prior,  the  Secretary,  Mr.  Henry  Mathews, 
and  Mr.  Gr.  C.  Druce,  for  the  very  successful  manner  in 
whicli  they  had  carried  out  the  arrangements  of  the 
Oxford  meeting." 

The  success  or  otherwise  of  the  visit  of  a  conference  to  a  town 
was  in  e.\act  proportion  to  tlie  way  in  which  the  local  committee 
forwarded  the  arrangements,  and  as  they  all  felt  that  their  Con- 
ference had  been  a  great  success  in  Oxford,  it  followed  that 
these  gentlemen  had  done  their  duty  and  made  the  best  arrange- 
ments possible.  It  was  a  source  of  pride  and  satisfaction  to 
those  who  came  from  all  parts  of  the  kingdom  to  feel  the  honour 
in  wliich  pharmacists  wei'o  hold,  even  at  one  of  the  chief  seats  of 
learning  ;  that  rooms  like  that  were  placed  at  their  disposal,  and 
men  of  high  calibre  could  welcome  them. 

Mr.  Navlor  seconded  the  veto  of  thanks.  Ho  said  he  had 
l^een  deputed  to  do  so  because  lie  might,  i)erhaps,  have  some  little 
sympathy  with  the  gentlemen  who  had  undertaken  those  labour.-*, 
more  especially  the  secretarial  duties.  It  had  been  his  pleasure  to 
be  in  constant  correspondence  with   Mr.  Mathews,  not   only  for 
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some  few  weeks,  but  for  many  months  past,  and  lie  could  form 
some  idea  of  tlie  magnitude  of  his  work,  and  knew  that  he  had 
devoted  himself  to  it  most  loyally  and  enthusiastically.  Those  in 
London  knew  Mr.  Druce  better  than  Mr.  Mathews,  and  they  all 
had  a  proof  of  the  fact  that  he  had  assisted  on  every  available 
occasion,  and  no  doubt  the  distinguished  chairman  of  the  local 
committee  had  also  been  of  great  help. 

The  President  said  he  came  to  Oxford  three  months  ago,  when 
he  first  met  the  genial  chairman  of  the  committee,  and  spent  a 
very  pleasant  hour  or  two  in  his  company.  He  was  next  con- 
ducted by  Mr.  Mathews  round  the  various  colleges  and  halls,  to 
advise  which  would  be  suitable,  and  practically  he  believed  the 
whole  of  Oxford  would  have  been  available  if  they  had  i-e- 
<j[uired  it. 

The  motion  was  carried  by  acclamation. 

Mr.  Prior  said  he  must  disclaim  any  credit  due  for  the  arx'ange- 
ments  which  had  been  made,  as  he  had  vexy  little  to  do  with 
them  after  the  invitation  had  been  sent,  the  main  part  of  the  work 
being  done  by  Mr.  MathcAVS. 

Mr.  Mathews,  on  behalf  of  the  committee,  thanked  the  Confer- 
ence for  the  kind  manner  in  which  they  had  received  the  resolu- 
tion, and  assui-ed  them  that  on  undertaking  the  duties  of  local 
secretary  he  felt  he  was  undertaking  rather  a  big  task,  as  he  was 
a  stranger  to  the  requirements  of  the  Conference ;  but  he  felt  that 
Mr.  Thompson,  his  esteemed  friend,  and  perhaps  Mr.  Clayton, 
would  assist  him,  and  they  had  very  greatly  lessened  his  labours. 
Although  other  members  of  the  craft  had  not  been  active  members 
of  the  committee,  he  could  assure  the  Conference  they  had  their 
sympathy.  Many  of  them  were  in  a  peculiar  position,  being  single- 
handed,  and  unable  to  leave  their  business;  but  this  had  given 
him  an  opportunity  of  calling  on  them,  and  they  had  all,  with  one 
accord,  given  their  hearty  welcome,  expressed  their  sympathy 
with  the  Conference,  and  the  majority  promised  pecuniary  sup- 
port, should  it  be  required.  He  hoped  that  would  not  be  the 
case.  Ho  thought  that  meeting  at  Oxford  had  been  the  inaugura- 
tion of  a  little  different  system,  inasmuch  as  it  was  particularly 
requested  that  they  should  endeavour  to  carry  out  the  arrangements 
so  that  the  Conference  should  be  a  self-supporting  institution.  In 
the  early  stages  of  his  arrangements  he  was  somewhat  grieved  to 
hear  several  remarks  made  in  different  parts  of  the  country  that 
many  friends  were  called  upon  to  give  subscriptions  to  support 
the  Conference,  and  did  not  pay  them.     He  felt  this  was  wrong  ; 
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but  the  Conference  did  not  require  it.  He  hoped  they  would  be 
able  to  show  that  the  Conference  could  pay  its  own  expenses,  and 
go  where  it  liked,  without  being  tied  to  any  one.  This  would  give 
the  Conference  the  opportunity  of  visiting  smaller  towns  and 
cities.  Oxford  was  a  very  small  place  to  what  it  had  been  in  the 
habit  of  meeting  in,  and  he  was  sure  their  visit  would  be  appreci- 
ated. A  fellow-townsman  told  him  that  he  ought  to  be  thanked 
for  inviting  such  an  immense  number  of  people  to  the  town,  as  it 
must  do  a  great  deal  of  good.  He  thought  they  must  do  good  not 
only  to  the  town  which  they  visited,  but  immeasurable  good  to 
themselves,  as  it  brought  the  members  of  the  craft  in  small  towns 
out  from  the  dull,  mlsei-able  loneliness  of  their  ordinar}'  lives. 

Mr.  Druce  said  he  told  them  at  Nottingham  that  he  felt  very 
much  of  an  impostor.  That  feeling  had  not  quite  left  him  ever 
since  he  gave  them  such  a  warm  invitation.  It  was  not  I'eceived 
with  the  enthusiasm  with  which  he  gave  it,  but  he  felt  still  more 
of  an  impostor  now,  because  of  this  vote  of  thanks,  in  which  ho 
really  had  no  share.  Circumstances  over  which  he  had  no  control 
prevented  him  doing  any  work  before  the  meeting ;  but  the  Secre- 
tary had  undertaken  a  very  laborious  work,  and  had  carried  it 
out  in  a  very  successful  waj'.  Since  thej^  had  been  there  he  had 
been  trying  to  do  what  he  could  to  make  up  for  past  neglect,  and 
anything  that  he  had  done  had  been  a  labour  of  love. 

The  President  wished  to  point  out,  in  case  something  which 
fell  from  Mr.  Mathews  might  be  misunderstood,  that  the  Conference 
had  always  been  ])repared  to  pay  its  own  expenses;  the  members 
all  paid  their  travelling  and  hotel  expenses,  but  it  was  impossible 
to  calculate  such  little  items  as  printing  and  other  things,  and 
there  must  be  a  margin  on  one  side  or  the  other.  At  Oxford,  as 
Mr.  Mathews  had  told  them,  they  had  made  arrangements  which, 
it  was  hoped,  would  prevent  the  margin  being  on  the  wrong  side. 
If  in  some  places  the  local  people  had  spent  money,  it  was  not  tho 
fault  of  the  Conference  at  all. 

Mr.  Reynolds  said  he  had  now  to  discharge  a  duty  which  he 
wished  was  in  the  hands  of  some  one  who  could  do  greater  justice 
to  it.  The  Oxford  meeting  had  been  undoubtedly  one  of  tho 
greatest  successes  of  the  Conference.  They  had  travelled  for 
thirty  years  over  tho  length  and  breadth  of  the  land,  and  had 
received  a  welcome  wherever  thoy  had  gone,  but  they  had  never 
been  more  fortunate  than  thoy  had  been  at  that  meeting.  Perhapy 
ono  reason  was  that  Oxford  was  not  tho  property  of  one  class  of 
Englishmen  ;  it  was  the  proport}-  of   thom  all.     It   was  the  first 
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and  greatest  seat  of  learning  in  England.  From  the  daj'S  of 
Alfred  it  belonged  to  English  men  and  women.  As  they  looked 
over  the  streets  of  the  city  to-day,  thej'  saw  that  they  were  deter- 
mined that  England  should  come  and  share  it.  The  extension 
movement  showed  how  wide  the  sympathy  of  Oxford  was  at 
present.  Surely  they  had  been  extremely  fortunate  in  meeting 
there.  He  did  not  wish,  however,  to  travel  over  the  ground 
occupied  by  previous  speakers ;  his  concern  was  to  express,  on 
behalf  of  the  meeting,  how  well  satisfied  they  were  with  the  con- 
duct of  the  President.  There  had  been  incidents  which  they 
could  certainly  never  forget — the  welcome  of  the  Master  of  Balliol, 
the  presence  of  Sir  Henry  Acland,  and  the  cordial  way  in  which 
he  recognised  the  relation  between  medicine  and  pharmacy,  and 
the  President,  on  his  behalf  and  their  own,  accepted  that  position 
with  a  dignity  which  was  equally  gratifying  to  them.  Thej'-  were 
very  fortunate  in  having  a  Pi-esident  so  intimately  connected  with 
those  more  modern  branches  in  connection  with  pharmacy  and 
medicine,  so  that  he  was  eminently  the  right  man  in  the  right 
place  on  such  an  occasion.     He  therefore  begged  to  move, — 

"  That  this  meeting  recognises  the  ability  and  courtes}^  with 
which  the  President  has  conducted  its  business,  and  ac- 
cords to  him  a  hearty  vote  of  thanks." 

Mr.  Martindale  had  great  pleasure  in  seconding  the  motion. 
They  all  had  great  respect  for  the  President,  and  only  regretted 
that  he  had  suffered  so  much  from  loss  of  voice,  which  must  have 
been  a  very  great  discomfort  to  him ;  but  they  were  very  grateful 
for  the  kind  manner  in  which  he  had  managed  the  meetings. 
They  knew  his  character  pretty  well ;  altogether  he  had  kept 
them  thoroughly  alive,  and  they  had  no  doubt  that  he  would 
have  the  same  effect  upon  them  at  their  ensuing  meeting  at 
Bournemouth. 

The  vote  was  carried  by  acclamation. 

The  President  said  if  he  had  had  a  voice  he  did  not  think  he 
could  tell  them  how  much  he  appreciated  the  honour  of  receiving 
this  vote  of  thanks.  But  if  in  any  small  measure  ho  had  deserved 
the  honour  of  being  elected  to  the  presidency  of  this  important 
Conference  last  year,  and  the  warm  praise  that  had  been  given  to 
him,  it  was  due  to  the  fact  that  in  his  early  pharmaceutical  life  he 
had  ideals,  and  they  were  contained  in  the  names  of  the  presidents 
of  the  Pharmaceutical  Conference — he  would  not  si)ecify  them,  but 
those  men  formed  liis  ideals  in  pharmacy ;  he  had  striven  to  emu- 
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late  tlicm.  The  President  was  absolutely  a  noncutit}-  unless  he 
was  supported  not  only  b}'  numbers,  but  by  important  papei'S,  and 
it  was  a  i-emarkable  thing  that  in  one  or  two  respects  his  addi'ess 
was  almost  prophetic.  He  said  he  hoped  the  papers  might  come 
in  such  numbers  that  a  day  or  two  might  be  added  to  the  Con- 
ference, and  he  was  not  quite  sure  that  it  would  not  be  wise  to 
give  another  day  to  papers  and  discussions,  some  of  which  had  had 
to  be  curtailed.  He  hoped  next  year  every  member  would  come 
and  bring  at  least  one  friend,  for  there  were  hotels  and  lodging- 
houses  at  Bournemouth  to  an}'-  extent.  "With  regard  to  his  re- 
election, as  the  members  did  not  exercise  their  right  of  challenging 
the  nomination  of  the  Executive,  he  would  only  say  that  it  was  a 
very  nice  question  with  him  whether  he  should  accept  the  pre- 
sidency for  another  year,  and  one  which  he  found  it  very  difficult 
to  decide.  He  was  a  Tory  l)y  descent,  in  all  his  instincts  and 
habits,  and  when  he  was  asked  to  do  anything  he  always  referred 
to  precedents,  and  then  did  as  his  conscience  dictated.  In  this 
particular  case  he  found  that  in  thirty  years  there  had  been  twentj- 
presidents  of  the  Conference,  ten  who  held  the  position  for  two 
years,  and  ten  for  one,  and  as  there  was  no  guidance  there  he  had 
to  fall  back  on  something  else.  Here  he  was  guided  by  senti- 
ment ;  the  first  president  was  his  old  master  and  father  in  phar- 
macy, Henry  Deaue,  and  later,  his  predecessor  and  dear  friend  and 
elder  brother,  Henr}'^  Brady,  so  following  their  example  he  accepted 
the  nomination  of  the  Committee  for  the  second  time,  and  allowed 
himself,  perhaps  unwisely,  to  be  elected  for  another  year. 

Mr.  Carteighe  said  that,  formally  or  informally,  some  public 
recognition  was  duo  to  the  secretaries  of  the  Conference.  He  was 
an  old  secretary,  and  knew  the  chief  business  of  a  secretary  was 
to  take  care  of  his  chief,  to  do  all  the  work,  to  let  him  get  all  the 
acclamation,  and  take  all  the  scoldings  if  anything  went  wrong. 
He  had  had  tlio  exi)erience  of  being  chief  as  well  as  secretary,  and 
thought  the  thanks  of  tlie  Conference  were  due  this  year,  as  they 
had  been  for  several  years,  to  their  two  excellent  secretaries.  For 
the  encouragement  of  those  who  wanted  to  take  an  active  part  in 
l)harmacy,  he  did  not  know  any  better  training  than  to  become  one 
of  the  honorary  general  secretaries.  It  not  only  taught  you  a  certain 
amount  of  systematic  work  if  you  did  not  know  it,  but  encouraged 
you  in  the  art  of  speaking.  He  had  heard  Mr.  Naylor  that  day 
make  one  of  the  best  speeches  he  had  ever  heard  at  a  meeting,  and 
he  could  remember  the  time  when  it  was  vcr}'  difllcult  to  got  him 
to  open  his  mouth  at  all.     He  would  therefore  move, — 
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"  That  tlie  best  thanks  of  the  Conference  are  duo,  and  hereby- 
tendered,  to  the  Hon.  Secretaries  for  their  arduous  services 
during  the  past  year." 

Although  he  had  not  of  hate  years  attended  the  Conference  as 
often  as  he  used  to,  he  had  been  a  pretty  regular  attendant  at  the 
committee  meetings,  and  knew  the  time  and  effort  that  was  put 
into  the  Avork  by  both  hon.  secretaries. 

Mr.  Umney  had  much  pleasure  in  seconding  the  motion,  which 
was  put  and  carried  unanimously. 

Mr.  Naylor  said  they  were  rather  unaccustomed  to  anything  in 
the  nature  of  a  formal  vote  of  thanks,  but  it  was  extremely  kind 
to  remember  them  that  day. 

Mr.  Ransom  also  briefly  acknowledged  the  vote,  and  the  pro- 
ceedings terminated. 


EXCURSION  TO   ABINGDON. 

Members  who  attended  the  Conference,  and  their  friends,  to  the 
number  of  about  200,  assembled  at  Folly  Bridge  at  9  a.m.  on 
Thursday,  August  2ad,  and  boarded  the  two  house-boats  Avliich 
were  in  readiness  to  convey  them  to  Abingdon.  The  weather  was 
cool,  and  the  sky  overcast  with  clouds  that  threatened  rain.  On 
reaching  Nuneham  a  heavy  shower  cleared  the  upper  deck  and 
drove  the  party  below,  v\'here,  comfortably  housed,  they  were 
entertained  the  while  with  music  and  songs.  On  uearing  Abingdon, 
which  was  reached  at  12.45,  the  sun  coyly  smiled  at  intervals,  and 
favoured  the  excursionists  for  the  I'emainder  of  the  day  with 
refreshing  reminders  of  his  presence.  Luncheon  was  served  in 
the  Corn  Exchange,  kindly  lent  for  the  occasion  by  the  Town 
Council,  and  presided  over  by  the  Maj'or — Herbert  Clark,  Esq. 
After  luncheon  Mr.  S.  R.  Atkins,  in  his  happiest  style,  proposed 
the  health  of  the  Mayor,  to  which  his  Worship  responded  with 
much  cordiality.  Mr.  Storrar  proposed  the  local  committee, 
coupled  with  the  name  of  Mr.  H.  Mathews,  who  warmly  thanked 
the  company  for  their  generous  appreciation  of  the  labours  of  the 
committee.  Mr.  President  Martin,  in  a  few  neatly  expressed 
sentiments,  toasted  "  The  Ladies."  Mr,  G,  C,  Druce  replied  in  a 
speech  that  rippled  with  humour  and  convulsed  every  one  with 
laughter.  The  luncheon  was  not  only  substantial  but  sumptuous. 
After  a  visit  to  the  picture  gallery  of  the  Council  Chamber,  under 
the  guidance  of  the  Mayor,  the  return  journey  was  commenced.    At 
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Nuneham  Bridge  a  halt  was  made,  and  the  time  pleasantly  occupied 
in  strolling  through  tlie  adjacent  park  and  groiinds.  Tea  was 
partaken  of  on  the  lower  decks  of  the  boats  at  five,  after  which 
the  journey  homeward  was  resumed,  Oxford  being  reached  amid  a 
sharp  shower  at  eight.  Not  a  single  hitch  occurred  to  mar  the 
excellent  arrangements  which  the  local  committee  with  much 
forethought  and  care  had  projected  for  the  comfort  of  their  visitors. 
Abingdon  will  rank  among  the  most  enjoyable  of  the  Conference 
excursions. 


RECEPTION  AND  CONVERSAZIONE. 

The  reception  by  the  President,  N.  H.  Martin,  Esq.,  was  Jield  at 
8.30  on  Monday  evening  in  Christ  Church  Hall,  by  kind  permission 
of  the  Governing  Body. 

The  guests  were  received  by  the  President,  who  was  accom- 
panied by  Mrs.  and  the  Misses  Martin,  and  supported  by  members 
of  the  local  and  general  executives. 

The  visitors  having  assembled,  a  very  cordial  address  of  welcome 
was  delivered  by  Canon  Ince,  Regius  Professor  of  Divinity. 

At  intervals  during  the  evening  a  choice  selection  of  music  was 
given  by  Mr.  Pimm's  band.  By  means  of  a  number  of  micro- 
scopes generously  loaned  by  Professor  Vines  and  others,  a  series 
of  microscopical  objects  was  exhibited,  and  attracted  much  atten- 
tion. The  other  exhibits  included  apparatus  to  demonstrate  the 
inhalation  of  oxygen  and  exhalation  of  carbonic  anhydride  by 
animals,  kindlj-  lent  by  Professor  Haldane,  and  tlie  liarmonograph 
by  Mr.  J.  J.  Manly. 

The  famous  Hall  itself,  with  its  priceless  collection  of  portraits, 
was  greatly  admired,  and  contributed  largol}'  to  the  success  of  a 
very  enjoyable  evening. 
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PROTOPLASM;  or.  Matter  and  Life.    Fourth  Edition.    5s. 

ON  LIFE  AND  ON  VITAL  ACTION.    5s. 

THE  MYSTERY  OP  LIFE.    3s.  6d.    Two  Coloured  Plates. 

LIFE  THEORIES  AND  RELIGIOUS  THOUGHT.    lTi!e\i:  FAition  Preparing. 


London:  J.  &  A.  CHURCHILL.     Philadelphia:  P.BLAKISTON,  SON  cl-  CO. 


THE    ASCLEPIAD. 

A    Book   of  ORIGINAL  RESEARCH    AND    OBSERVATION   in    the 

Science,  Art,  and  Literature  of  Medicine,  PREVENTIVE  &  CURATIVE. 

Br   Sir  BENJAMIN  W.  RICHAEDSOX,  M.D.,  F.R.S. 


Price  2s.  M.,  or  10s.  annually,  post  free  to  Subscribers  quarterly.  It  is  also 
published  in  Yearly  Volumes  of  4  parts,  handsomely  bound,  price  12s.  Crf.  each 
Volume. 

Each  Xumber  of  the  ASCLEPIAD  contains:— 

(1)  A  Clinical  or  Therapeutical  Essay. 

(2)  An  Essay  relating  to  Public  Health,  or  some  collateral  branch 

of  Medical  Science. 

(3)  Opuscula  Practiea,  a  series  of  Brevities  on  practical  subjects. 
(4.)  The  Life  of  one  of  the  distinguished  Men  of  the  past  in  Medi- 
cine and  Science  (with  a  Portrait). 

(5)  A  Record,  Abstract,  or  Commentary  of  Original  Research. 

(6)  Fountains  of  Medical  Science  and  Art. 

(7)  Contemporary  Literature -Reviews  of  some  of  the  best  cur- 

rent Medical  and  Scientific  Works. 
No.  41,  commencing   Volume  XI.,  contains  a  Special  Article  on  Pharma- 
ceutical Apothecaries. 
Subscriptions  for  the  Asdepiad,  10s.  for  the  year,  payable  in  advance,  should  be 
sent  to  the  Publishers.  Advertisements  to  Mr.  A.  P.  Watt,  2,  Paternoster  Square. 

London:  LONGMANS,  GREEN  &  CO.,  39,  Paternoster  Row. 
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Fifth   Edition,    enlarged,   and  in  j:art   re-written.     Price  5s. 

INGE'S    LATIN    GRAMMAR. 


THE  LATIN  GRAMMAR  OF  PHARMACY. 

FOR   THE   USE   OF 

MEDICAL  AND  PHARMACEUTICAL  STUDENTS. 

WITH  AN  ESSAY  ON  THE  READING  OF  LATIN  PRESCRIPTIONS. 

By  JOSEPH  INGE,  A.K.C.,  F.C.S.,  F.L.S.,  F.R.M.S., 

Lecturer  in  Pharmacy  to  the  Pharmaceutical  Society  of  Great  Britain.    Formerly  Examin,er 
and  Member  of  Council. 


The  latest  arrangements  now  adopted  in  Public  School 
Teaching  have  been  introduced,  combined  "with  technical 
instruction  bearing  on  Pharmacy  and  Medicine. 

The  quantities  of  all   the   Latin  words  are  marked,  and    full 
explanation    is    given    of    Latin   construction,    with   special 
reference  to  the  reading  and  translation  of  prescriptions. 
A  complete  Vocabulary  is  appended. 

LONDON:    BAILLlfiRE,   TINDALL   &   COX, 
20.  KING   WILLIAM    STREET,   STRAND. 


p^ifteewth:  BDiTioisr. 

Post  8vo,  888  pfli7«,  ilhistratcd,  15s.  cloth. 

For  Principals,  Assistants,  and  Pupils  in  Medicine  and  Pharmacy. 

ATTFIELD'S  CHEMISTRY. 

This  book  is  strongly  recommended  for  The  Study,  The  Surgery,  and  The 
Shop,  by  all  the  Journals  of  Medicine  and  Pharmacy  throughout  Great  Britain, 
America,  Germany,  and  France. 

GURNEY  &  JACKSON,  1,  PATERNOSTER  ROW. 

(Successors  to  Mr.  Van  Voorst.) 

32,  LuDOATE  Hill,  Losdoh. 

Messrs.  ORRIDGE  &  Co.,  Chemists'  Transfer  Agents, 

Hay  be  consulted  at  tlic  above  luMress  on  matters  of  S\le,  PuucnASK,  .and  Valcatiox.     ^ 
The   Business  comluctcil   bv  ilossrs.  Okridgh   &  Co.   bus  t)een   known   as  a  Transfer 

A^'cncy  in  tlio  advertisin;,'  columns  of  tlio  Pharmackuiical  Jotiiifi.L  siuce  the  year  !>;•«>. 

and  is  well  known  to  all  the  leading  firms  in  the  Trade. 
VENDORS  have  the  adv.ant.ajie  of  obtaining  an  opinion  on  Value  derived  from  extnnsive 

e.xp  ricnco,  and  Jire  in  mo5;t  cases  enabled  to  avoid  an  infinity  of  trouble  by  m:ikin'r  a 

Bclcction  from  a  list  of  applicants  for  purchase,  with  the  view  of  submitting  conlidential 

particulars  to  those  alone  who  are  most  likely  to  possess  business  qualiacatious  and  adciiuatj 

inoiiiia  for  investment. 
PUHCHASKRS  who  desire  earlvinformationro^ardintr  elit'ible  opportunities  for  entering: 

business  will  jrreatly  facilitate  their  object  by  doscribiug  c  e.uly  the  clas^  of  connnen'>n 

liicy  wish  to  obtain. 

N.B.-NO    CHARGE    TO    PURCHASERS. 


\ 


ADVERTISEMENTS. 


575 


STAMMERING, 

STUTTERING,    LISPING,    FALSETTO, 

Kecent   or   of  long   standing,   irrespective   of  Age   or   Sex, 

Removed  without  any  Meehanieal  Appliances, 

BY 

I>ar.    .A-l-fcsclnjLl, 

who  has  made  the  above  his  Life-long,  Special  Study. 
Confidence  given.     Easy,  Eational  Method. 

THE   VOICE  DEVELOPED  AND  STRENGTHENED. 


9,   OLD   BOND    STKEET,   LONDON,   W. 

(Attends  BRIGHTON.) 


OWENS  COLLEGE,  MANCHESTER. 

PHARMACEUTICAL   DEPARTMENT. 

The  Prospectus  of  the  Pharmaceutical  Classes  is  now  ready. 

Toe  curriculuni  for  Students  qualifying  for  the  Minor  and  ilajor  Examinations  of  the 
Pharmaceutical  Society  includes  : — 

Chemistry,  Botany,  Pharmacognosy,  Pharmacy,  Pharmacy  Law. 

An  Entrance  Exhibition  of  £IO  (subjects— Elementary  Chemistry  and  Elementary 
Botany),  and  two  prizes  of  £10  and  J;5  are  ofTered  for  competitioa  annually.  The 
Session  commences  October  1st. 


H. 


For  all  particxtlars  ajiply  to 

W.   HOLDER,  M.A.,   Registrar. 


THOMAS   TOMLINSON   &   SON, 

Chemists'  Consultants,  Transfer  Agents,  and  Valuers, 
9,    NEW    CANNON     STREET,    MANCHESTER. 

Forty-four  years'  experience,  during  which  period  they  have  transferred, 
valued,  or  arbitrated  over  1,000  Businesses. 

BUSINESS  WANTED.— Tlionias  Tomlinson  i  Son,  havint;  on  tlioir  books  an  extensive 
li.st  of  gentlemen  vrho  have  entrusted  them  with  commissions  to  look  up  a  good 
genuine  Business,  in'.onding  sellers  can  rely  upon  being  at  once,  with  all  despatch,  put  into 
communication  with  hoiK'-Jidr  buyers  without  the  publicity  and  the  annoyance  of  answering 
•'curiosity"  applicatirms.— No  charge  made  unless  Sale  is  effected. 

Intending  purchasers  will  do  well  to  call  at  our  offices  and  place  their  names  with  us,  with 
particulars  as  to  requirements  and  capital  at  command,  as,  having  an  extensive  list  of 
Businesses  for  disposal,  we  are  able  to  jud'/e  as  to  adaptability,  and  to  furnish  those  only 
suitable.  Applicants  unalilo  to  s.'-o  us  mav  have  our  candid  nniiiion  by  post,  without  any 
charge.  NO     CHARGE    TO    PURCHASERS. 

Telegraphic  Address— "TOMTOM." 
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MR.  PYE  CHAVASSE'S  WORKS.  2  6  Each. 

Advice  to   a  Mother   on   the   Management   of  her 

Children,  and  on  the  Treatment  on  the  Moment  of  some  of  their  more 
l^ressing  lUncss  and  Accidents.  Fourteenth  Edition  (210th  Thousand), 
by  Albert  J.  Venx,  M.D.,  Obstetric  Physician  to  the  Metropolitan  Free 
Hospital ;  Physician  to  the  Victoria  Hospital  for  Children.     33i  pp. 

Advice  to  a  Wife  on  the  Management  of  her  Own 

Health,  and  on  the  Treatment  of  some  of  the  Complaints  incidental  to 
Pregnancy,    Labour,    and    Suckling.      With    an    Introductory    Chapter, 
especially  addressed  to  a  Young  Wife.     Thirteenth  Edition  (2C0th  Thou- 
sand), by  Albert  J.  Venn,  M.D.     307  pp. 
*#*   The  above  -svorks  can  also  be  bad  bound  in  leather,  gilt  lettered,  3.3.  6d.  each. 

Counsel  to  a  Mother  on  the  Care  and  Rearing  of  her 

Children  :  being  the  Companion  Volume  of  "  Advice  to  a  Mother." 
Sixth  Edition,  by  Albert  J.  Venn,  M.D.     256  pp. 

Aphorisms  on  the  Mental  Culture  and  Training  of  a 

Child,  and  on  various  other  Subjects  relating  to  Health  and  Happiness. 
Third  Edition.     268  pp. 
LONDON:  J.  *  A.  CHUECHILL,  11,  NEW  BURLINGTON  STREET. 

It  Pays!  to  Push 

BARKER'S  SHAVIN6  PAPER. 


Complaints  frequently  reach  the  manufacturers  from  gentlemen  in  various 
parts  of  the  country  that  they  cannot  obtain  the  "  Shaving  Paper  "  in  their 
neighbourhood,  and  are  consequently  obliged  to  procure  it  direct  from  them ; 
Messrs.  F.  Barker  &  Son  would  impress  upon  the  trade  the  advantage  of 
keeping  an  assortment  of  the  various  sizes  in  stock.  Wherever  introduced,  the 
article  meets  with  a  sure  sale,  and  being  of  daily  coisiimjytion  (a  fresh  leaf  being 
required  for  each  morning's  shave),  the  necessity  for  a  periodical  renewal  of  the 
supply  to  those  who  use  it  is  obvious.  In  addition  to  its  special  quality  of 
preserving  the  keenness  of  the  Razor's  edge,  the  supply  of  paper  which  it  pre- 
sents ratdy  to  liaud,  is  alone  esteemed  by  gentlemen  a  great  convenience. 

SUPPLIED     BY    ALL    WHOLESALE     HOUSES. 


liCtlci'S  Si»  ifollo^v  Constantly  Keecived.— Please  send  by 
return  post  two  Is.  jiackets,  stamps  enclosed. — Will  thank  you  to  forward 
four  2.S.  6d.  books.  P.O.  enclosed. — Please  send  me  a  3^.  box  as  usual. — Oblige 
by  sending  by  return  ten  Is.  books.     P.  Order  for  10«.  enclosed. 


Sole  Manufacturers ;— FREDERICK  BARKER  &  SON,  Finsbury  Park,  London,  N. 

COUGHS-AMERICAN    CHERRY  PECTORAL, 

For  the  cure  <if  (.'ouijlis,  C''im1.>,  Iulliiou/,a,  llcu-seiicss,  r.n>nchilis,  Iiu-iiiiont  Coii.'<utni)tion, 
and  .ifTorilia^  tlie  prcatest  relief  in  ailvanceil  Rtiii^es  of  the  ni-<oi.se.  In  Bottles  at  Is.  lid., 
28.  9cl.,4<.  r>J.,aiiil  lis.  Also,  Cherry  Pectoral  Lozenges  for  Co;i>fbs,  etc.,  Is.  Ud.  and  2.'--.  Od. 

BRADLEY  &  BOURDAS,  43,  Belgrave  Road,  and  6,  Pont  Street  Belgrave  Square, 


London,  S.W. ;  and  nmy  be  had  of  all  C'lioniist.s. 
TeleoraphiG  Address— "  BOU  RD  AS,    LONDON." 
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MATTHEWS'S  WAXED  PAPERS, 

For  covering  Cold  Cream,  Ointments,  Plaisters,  etc., 
wrapping  Jujubes,  Scented  Soaps,  Violet  Powder, 
Linseed  Meal,  Horse  Balls,  and  otlier  greasy,  per- 
fumed, or  adhesive  substances,  without  any  of  the 
objectionable  results  of  using  tin  foil,  and 

AT   HALF   THE    COST. 

Per  box  of  50  Sq.  Ft. 

White 2s.  Od 


Various 

tint 

3 

Pink    .. 

B1U3     .. 

Green . . 

Yellow 

Golden 

Black  .. 

...  2s.  6d. 

.     ...  2s.  6d. 

...  2s.  6d. 

...  2s.  Gd. 

...  2s.  6d. 

...  2s.  Gd. 

...  3s.  Od. 

PREPARED    BY 

ROUSE  &  Co.,  12,  Wigmore  Street,  London. 
And  Sold  by  all  Dealers  in  Sundries. 


Per  R«am. 
30s.  Od. 
32s.  Gd. 
3lJs.  Od. 
32s.  Gd. 
32s.  Gd. 
32s.  Gd. 
34s.  Od. 
40s.  Od. 


PRIVETT'S  TEMPERANCE  HOTEL. 

Close  to  the  Phaemaceutical  Society,  Bloomsbdet  Squaee. 


N.B.—  The       BEDROOMS  fpom  1/6  per  day  for  One  Person. 

With  BREAKFAST,  3/- 
BOARD  by  Arrangement.    HOT  &  COLD  BATHS. 

Omnibuses  to  all  parts  of  London. 


Numbers  of 

this  Hotel 

are  now 

83  and  85. 


83  &  85,  SOUTHAMPTON  ROW,  RUSSELL 
SQUARE,  LONDON,  W.C. 


CWrata  Liquida 


For 
Dispens- 
ing. 


Kemp. 


i-lb.,    3|6 

i  lb.,   6/6  (gf., 

llb.,12|6 


Of  all  Wholesale 
Houses. 


CMrata  Tonic 


Kemp. 


Per  doz., 
10s. 


KEMP, 

10,  Bedford  Terrace,  Kensington. 


For  Terms  for  Advertisements  in  the  Year-Book  of  Pharmacy 

See  jpo^e  607. 

P   P 
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•'CONCILIO    ET    LABORE." 


THE 


MANCHESTER  COLLEGE  of  PHARMACY, 

225a  &  227a,  OXFORD  STREET, 
MANCHESTER. 


Directors  : 

Mr.  W.  SPENCER  TURNER, 

Mr.  CHARLES  TURNER,  F.C.S. 

Pharmaceutical  Chemists. 

ESTABLISHED  1877.  MANCHESTER,  1882. 


The  time  tables  of  the  M.  C.  P.  include  the  undernamed  courses  of  classes, 
each  complete  in  itself,  and  covering  all  the  subjects  of  its  schedule.  Fall 
details  arc  given  in  the  copyright  Prospectus,  which  will  be  sent  free  on 
application. 

The  Full  Time  Minor  Class,  working  from  9.30  a.m.  to  4.30  p.m.  every 
week-day,  except  Saturdays,  which  are  half-holidays. 

The  Onee-a-Week  Minor  Class,  working  from  2  to  9  p.m.  on  Tuesdays 

only. 

The  Evening  Minor  Class,  working  from  8  to  10  p.m.  on  Mondays, 
"Wednesdays,  and  Fridays. 

The  Full  Time  Major  Class,  working  from  9.30  a.m.  to  1.30  p.m.  every 
week-day,  except  Saturdays,  wLich  are  half-hoUdays. 

The  Onee-a-Week  Major  Class,  doing  two  hours  practical  and  four 
hours  class  on  Wednesdays  only. 

The  Evening  Major  Class,  working  from  8  to  lO  p.m.  on  Tuesdays, 
"Wednesdays,  and  Thursdays. 

Each  of  these  Classes  is  conducted  with  the  careful  attention  to  detail  by 
which  all  the  Messrs.  Turner's  work  is  characterized,  and  all  practical  work  in 
Chemistry,  Dispensing,  Pharmacy,  Physics,  Botany,  and  Microscopy,  is  care- 
fully superiutended,  directed  and  explained. 


Thoroughness  and   Success. 
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LONDON,  1851.  PARIS,  1855.  LONDOtJ,  1S62. 

COUNCIL   MEDAL.  FIRST  CLASS   MEDAL.  HIGHEST   AWARD. 

LONDON    INTERNATIONAL   INVENTIONS,  1885.     GOLD    MEDAL. 


Illustrated  Catalogue  post  free  on  application. 


L.   OERTLING,  Manufacturer  of  Balances, 
TURNMILL  ST.,  LONDON,  E.C.  (close  to  Farringdon  St.  Ry.  Station). 
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J.  F.  MACFARLAN  &CO., 

ilflanufactun'ng  Cl^nnisits, 

HAVE  OBTAINED  MEDALS  AT  VARIOUS  INTERNATIONAL  EXHIBITIONS 
FOR  THEIR  PREPARATIONS. 

THESE  COMPRISE: 

MORPHIA    AND    ITS    SALTS. 


Codeia  and  other  Opium  pro- 
ducts. 
Amyl  Nitrate  and  Nitrite. 
Sulphate  of  Beberine. 
Aloin. 


Chrysophanic  Acid. 
Anaesthetic  Ether. 
Ergotin. 
Salicin. 


PURE    CHLOROFORM 

Answering  British  Pharmacopoeia  and  all  Official  Tests. 

ANTISEPTIC  DRESSINGS  AND   APPLIANCES 

Used  in  the  Listerian  System  of  Surgery,  prepared  according  to 

the  Special  Formulae  of  PROFESSOR  SIR  JOSEPH  LISTED. 

EDINBURGH  Address—         LONDON  Address— 

17,  Nopth  Bridge.  9  &  11,  Moor  Lane,  Fore  St.,  E.C. 

TO  WHOLESALE  AND  EXPORT  TRADES. 


W.   RANSOM    &  SON 

(Esitablisbed  Half  a  Century), 

MANUFACTURING  PHARMACEUTICAL  CHEMISTS, 

Distillers  of  Essential  Oils  and  Cultivators  of  Medicinal  Plants, 

HITCHIN,  near  LONDON. 

SPECIALITIES  .— 


SOLID  AND  LIQUID  EXTRACTS. 
EXPRESSED  JUICES. 
ESSENTIAL  OIL  OF  LAVENDER. 
ESSENTIAL  OIL  OF  PEPPERMINT. 
SCAMMONY  RESIN. 
JALAP  RESIN. 


ELATERIUM. 

MERCURIAL  PILL  AND  OINTMENT. 

DRIED  MEDICINAL  LEAVES. 

ENGLISH  ACONITE  ROOT. 

ALOIN. 

ENGLISH  DANDELION  ROOT. 


All  Standardised  Preparations  of   the   British  PLaruiacopciia  are  tested  and 

corrected  by  our  Analyst  before  leaving  the  Laboratory. 
Medicinal  Tinctures,  etc.,  jJrcpa  red  with  British  Spirit  supplied  in  bond  for  export. 


International  Exhibitions  -London,  1862;  Cblcaeo,  1893.    Prize  Medals  awarded  for 

Pharmaceutical  Extracts,  Essential  Oils  and  Dried  Herbs  of  Superior  Quality.     Also 

Award  at  the  Paris  Exhibition,  1867. 
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CiOIin  .TICDAIi;   International  Health  Exhibition,  Liondon. 

HICiH£ST  A^VARD,  International  Exhibition,  Adelaide. 

FIRST  CI.ASS  Ai;VARD,  International  Exhibition,  TIelbourne. 


BENGER'S  PREPARATIONS 

OF  THE 

Natural  Digestive  Principles, 

AND 

SPECIAL  FOODS  FOR  CHILDREN  AND  INVALIDS. 

The  Lancet,  March  25, 1832,  says:— "Mr.  Benger's  admirable  preparations." 

The  Medical  Press,  June  13,  1883,  says :— "  Few  modem  improvements  in  Pharmacy  have 
done  so  much  as  Benger's  Preparations  to  assist  the  Physician  in  his  treatment  of  the  sick." 

The  Practitioner,  February,  1883,  says; — "Deserving  of  the  highest  praise,  and  only 
require  to  be  made  known  i,o  the  profession  to  ensure  their  extensive  emplojTnent." 

The  Medical  Times  and  Gazette,  September  8, 1883,  says :— "  Benger's  Preparations  have 
deservedly  a  very  high  reputation,  and  are  all  largely  used." 

THEY  CONSIST  OF 

LIQUOR  PANCREATICUS  (Benger).(REGisTEEED.) 

Containing  all  the  digestive  principles  of  the  fresh  pancreas.    Used  to  prepare  peptonised 

or  partially  digested  milk  and  other  articles  of  food  (no  apparatus  beyond  a  jug  and  a 

saucepan  required).    Directions  for  use  with  each  bottle. 

In  4,  8,  and  16-oz.  Bottles,  to  retail  at  2s.  6d.,  4s.  6d.,  and  83.  61. 

BENGER'S  PEPTONISING  POWDERS  {"  Pulvis  Pancreatis  AlUlinus,  Benger"). 

One  will  peptonisc  a  pint  of  milk,  gruel,  beef  tea,  etc.,  in  a  few  minutes. 

Box  of  12  Powders,  to  retail  at  2s.  6cl. 

LIQUOR  PEPTICUS  (Benger). 

An  exceedingly  active  fluid  Pepsine  (prepared  direct  from  the  fresh  stomach  of  the  pig). 
Dose — One  or  two  teaspoonfuls  with  meals.    It  is  without  disagreeable  taste. 
In  4,  8,  and  16-oz.  Bottles,  to  retail  at  3s.,  5s.  6d.,  and  lOs.  6d. 

BENGER'S  PEPTONISED  BEEF  JELLY. 

A  delicious  quick  restorative. 

A  concentrated,  partially  digested  and  solidified  beef  tea,  of  delicate  flavour.    Unlike  the 

various  Extracts  and  Essences  of  Meat,  it  contains  much  of  the  fibrin  or  flesh-forming 

element  of  the  beef  in  solution.    Glass  Jars  or  Tins,  23. 

BENGER'S  PEPTONISED  CHICKEN  JELLY. 

A  Nutritive  Delicacy  for  Invalids.    Glass  Jars  or  Tins,  23.  each. 
From  The  Lancet  of  January  1st,  1887:— "Mr.  Benger's  Preparations  are  now  so  well 
known  that  all  we  need  say  of  the  sample  before  us  is — that  it  is  excellent." 

BENGER'S     FOOD.         °^  and"lnvaU^.  ""'  (Registebbd.) 

Containing  the  natural  digestive  principles  of  tbe  pancreas.  When  mixed  with  warm  milk 
a  process  equivalent  to  partial  digestion  takes  place,  by  which  both  the  food  and  milk  are 
adapted  for  rapid  absorption.  In  no  other  food  has  this  result  been  attained.  It  can,  there- 
fore, be  taken  with  comfort  when  others  disagree.    Tins,  Is.  6d.,  2s.  6d.,  and  5s. 

DESCRIPTIVE    CIRCULARS    AND    SHOW    CARDS    ON    APPLICATION. 

Benger's  Preparations  may  he  ohtaincd  through  Barclay,  Edwabds,  Sangeb,  SuTloir, 
Newbebt,  and  all  the  leading  Wholesale  Houses,  or  of  the  Manufacturers — 

F.    B.    BENGER  ^   CO.,    Limited, 

OTTER    WORKS.    MANCHESTER. 
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BULLOCK'S  PEPSINA  PORCI. 

DOSE— 2  to  4  grains. 

BULLOCK'S 

ACID  BLYGEeiNE  OF  PEPSINE. 

DOSE— 1  to  2  drms. 

In  this  preparation  advantage  has  been  taken  of  the  solubility  of  Pepsine  in 
Glycerine  to  produce  a  convenient  and  desirable  liquid  form  of  this  valuable 
medicine ;  whilst  the  j^reservative  qualities  of  the  menstruum  confer  upon  the 
Acid  Glycerine  of  Pepsine  the  property  of  keeping  for  any  length  of  time. 

May  be  prescribed  with  most  substances  compatible  with  Acids.  In  4-oz., 
8-oz.,  and  16-oz.  Bottles,  and  in  Bulk. 


The  published  experiments  of  G.  F.  Dowdeswell,  Esq.,  M.A.  Cantab.,  F.C.S., 
F.L.S.,  &c.,  Dr.  Pavy,  Professor  Tcson,  the  late  Professor  Gareod,  Dr.  Arnold 
Lees,  and  others,  conclusively  demonstrate  the  excellence,  high  digestive 
power,  and  medicinal  value  of  the  above  preparations. 

*,*     In  prescribing  either  of  the  above  preparaiions,  it  is  suggested  to  insert- 
in  imrenthesis  as  follows  (BULLOCK). 


J.    L.    BULLOCK   &    CO., 

S,  Hanover   Street,  Hanover   Square,  Liondon,  W, 
JfJ  pj  M  T^Y'^S  Established  A.D.  1772. 

CALCINED 

M  AON  ESI  A 


Established 
A.D.  1772, 


Continues  to  be  prepKred  with  scrupulous  care  in  the  greatest 
chemical  purity  by 

Messrs.  TKOMAS  &  WILLIAM  HENRY, 

11,  East  Street,  St.  Peter's,  MANCHESTER, 

And  is  sold  in  bottles,  authenticated  by  a  Government  Stamp  beariug 
their  names. 

Trade  Mark,  "  HENRY'S  CALCINED  MAGNESIA." 
Price  4s.  6d.  or  2s.  9d. 


New  Tobk— Messrs.  W.  H.  SCHIEFFELIN  &  CO.,  William  Street. 
P/Kis— Messrf.  R  IBFRTS  &  CO.,  T,  Rue  ds  la  Paix. 
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Fop  use  as  Disinfectants  in  Cholera  op  othep  Epidemics. 


UNDER  this  designation  we  have  classed  those  forms  of  Compressed  Drugs 
of  a  highly  toxic  and  dangerous  nature,  with  the  object  of  avoiding 
confusion  with  "  Tabloids  "  intended  to  be  taken  i^cr  os.  The  three  "  Soloids  " 
referred  to  below  are  all  intended  for  the  same  purpose — viz.,  the  instant 
production  of  ttrongly  antiseptic  solutions. 


THE  LG.B.  "SOLOmS" 

Ilave  been  prepared  at  tbo  kind  susrees- 
tion  of  Dr.  W.  Murrell  ;  two  "  Soloids" 
oil  being  dissolved  in  a  quart  of  water 
make  a  solution  of  the  strength  and  char- 
acter recommended  in  the  Local  Govern- 
ment Board  Memorandum  of  1892.  These 
L.  G.B.  "  Soloids  "  are  biglily  convenient 
and  rapidly  soluble  in  ordinary  well- 
water,  and  their  pecuhar  but  perfectly 
hai-mless  coloration  and  terebiuthine 
odour  ai'fe  safeguards  against  poisoning 
by  accident  or  mistake.  White  fabrics 
soaked  in  the  "  Soloid  "  solution  are 
stained  a  very  light  blue,  but  this  colour 
is  nearly  discharged  by  merely  rinsing 
the  fabric  in  cold  water,  so  that  no 
damage  is  caused  to  linen,  etc.,  with  which 
it  may  ccine  in  contact.  L.G.B."  Soloids" 
will  be  found  extremely  useful  for  dis- 
infecting purposes  in  cases  of  epidemics. 

During  the  discussion  which  followed 
a  paper  dealing  with  Public  Health,  read 
at  one  of  the  sections  of  the  British 
Medical  Association  meeting  last  year, 
it  was  evident  that  the  consensus  of 
opinion  Vtas  in  favour  of  some  effectual 
means  for  the  disinfection  of  dejecta  and 
liquid  sewage  before  they  were  allowed 
to  reach  the  sewers.  No  less  unanimous 
was  the  acceptance  of  the  declaration 
that  Mercuric  Chloride  was  the  most 
effective  agent  for  this  purpose.  The 
L.  G.  B.  "  Soloids "  of  Mercury  Per- 
chloride  are  eminently  adapted  to  this 
end,  and  their  handy  and  portable  char- 


acter will  render  them  all  the  more  use- 
ful to  Medical  Officers  of  Health  and  to 
Nurses  and  attendants  upon  patients. 
Their  use  is  very  simple,  and  their  solu- 
bility such  as  to  enable  one  to  produce 
almost  instantly  a  solution  of  high  dis- 
infecting power. 

"SOLOIDS"   OF   IODIC 
HYDRARG. 

This  combination  of  the  lodidesof  Mer- 
cury and  Potassium  (Mercuric-Potassio- 
Mercuric-Iodide)  is  said  to  possess  twice 
the  bactericidal  strength  of  Mei-curic 
Chloride,  to  bo  not  nearly  so  toxic,  not 
to  precipitate  Albumen,  and  not  to  be 
liable  to  cause  irritation.  Two  "  Soloids  " 
dissolved  in  a  pint  of  water  will  make  a 
solution  (1  in  4,000  approximately)  suffi- 
ciently effective  to  produce  complete 
asepsis  of  the  hand  or  of  instruments 
after  operation,  or  for  use  iu  obstetric 
practice. 

"SOLOIDS"  OF  HYDRARG. 
PERCHLORID. 

May  be  used  conveniently  in  surgical 
and  gynaecological  work  for  the  prepara- 
tion  of  solutions  for  irrigating  wounds 
or  the  uterine  organs.  One  "  Soloid  " 
disolved  in  a  pint  of  water  will  give  a 
solution  of  which  the  strength  will  be 
1  in  1,000.  These  "  Soloids  "  are  char- 
acteristically coloured  and  shaped,  so  as 
to  render  mistakes  almost  impossible. 


BURROUGHS,  WELLCOME  &  CO., 

nDanufactnring  Cbemiets, 
SNOW  HILL  BUILDINGS,  LONDON. 

Telegraphic  Address-" BURCOME,  LONDON." 
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HOWARDS   &   SONS, 

STRATFORD,    E, 

MANUFACTURERS   OF 

Quinine  and  other  Pharmaceutical 
Chemicals. 

HOPKIN    &   WILLIAMS, 

16,  Cross  Street,  Hatton  Garden,  E.C. 

MANUFACTURERS   OF 

Fine  Chemicals  for  Pharmaceutical,  Analytical 
and  Photographic  Purposes,  etc.,  etc. 


1855.  1862.  1865. 

Medal,  Paris.  Honourable  Mention,  London.  Medal,  Dublin. 


Bruos,  Cbemicals,  ant>  pbannaceutical  preparations. 

HIRST,  BROOKE  &  HIRST,  Ltd- 

WHOLESALE  DRUGGISTS  AND  MANUFACTURING  CHEMISTS, 

MILLGARTH  MILLS,  LEEDS  ;  AND  AIREDALE  CHEMICAL  WORKS, 
HUNSLET,  LEEDS. 

MANLTACTURKRS   OF 

Pharmaceutical  Preparations ;  Acid  Acetic;  Naphtha  Rect ;  Charcoal ;  Pulu. 

Carbo  Lign. ;  Liq.  Amman.  Fort. ;  Ung.  Hyd.  Fort. 

Also  of  BRITISH  WINES ;    HIGHLY  PERFUMED  TOILET  SOAPS  -vnd 

PERFUMERY;  etc.,  etc. 

DRUG     GRINDERS. 


Finest  Non-freezing  Cod  Liver  Oil,  "WHITE  BEAR  BRAND." 

Price  2i.  and  Is.  per  linttU'. 
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TASTELESS  PILLS. 

COX'S    PATENT. 


Dated  and  Sealed, 
April  13th,  1854. 


AND  AS  A  FURTHER   PROTECTION 

The  Registrar  of  Trade  Marks  {after  giving  the  usual  imblic 
notice  prescribed  by  Parliament  to  allow  of  opposition)  has  granted 
us  the  appended  Trade  Mark,  and  no  jnlls  icill  be  sent  out  ivith- 
out  this  mark  on  all  bottles  or  packages. 

Many  coated  pills  made  in  imitation  of  ours  j^'^-'^s  through  the 
system  unaltered. 

CATALOGUES    SENT    POST    FREE    ON    APPLICATION. 

These  contain  800  coated  and  uncoated  forms  of  different 
strengths,  requiring  not  less  than  3,000  bottles  and  jars.  Medical 
men,  in  ordering  through  wholesale  Houses,  are  requested  to  specify 

COX'S    TASTELESS    PILLS, 

or  order  direct  from  us,  we  2)aying  x>ostage  and  carriage. 

Our  prices,  tcith  the  usual  discount  for  jjrompt  payment,  icill  he 
found  to  compare  favourably  tcith  any  makers  where  the  best  drugs 
and  chemicals  are  used.  Our  trade,  which  is  constantly  increasing, 
is  doubtless  Four  or  Five  times  as  large  as  all  the  rest  of  our 
copyists  put  together. 


ANY  FORMULA  DISPENSED  AND  COATED. 
AND  SAMPLES  FREE. 


QUOTATIONS 


ARTHUR  H.  COX  &,  CO., 

Original  li^akers  of  Tasteless  Pills, 
ST.   MARTIN'S  PLACE,   BRIGHTON. 


Telegraphic  Address:  "COX,  BRIGHTON.' 
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Chemical  Food,    or   Pam'sh's   Syrup. 

*,*  Each  teaspoouful  contains  2  grains  of  Phosphate  of  Iron  and  Lime,  with 
Bmaller  proportions  of  the  Alkaline  Phosphates,  all  in  perfect  solution.  One  or 
two  teaspoonfuls  at  mealtime. 


Symp  of  Biphosphate  of  Iron  and  Man- 
ganese. 

Syrup  of  Biphosphate  of  Iron. 

Syrup  of  Biphosphate  of  Lime. 

Syrup  of  Biphosphate  of  Zinc. 

Syrup  of  Hypophosphite  of  Iron,  Quinine, 
and  Strychnine. 

Syrup  of  the  Superphosphate  of  Iron, 
Quinine,  and  Strychnine. 

Symp  of  Hypophosphite  of  Iron- 

Syrup  of  Hypophosphite  of  Lime. 

Syrup  of  Hypophosphite  of  Soda. 


Compound  Syrup  of  Hypophosphite  of 

Iron  and  Lime. 
Syrup  of  Pyrophosphate  of  Iron. 
Syrup  of  Bromide  of  Iron. 
Syrup  of  Iodide  of  Quinine. 
Syrup  of  Iodide  of  Iron  and  Quinine. 
Syrup  of  Peracetate  of  Iron  and  Quinine. 
Solution  of  Peracetate  of  Iron. 
Do-    Glacial- 
Cliuieal  experience  lias  proved  that  this 

preparation    coutains  Iron   in  the  most 

nssimi'able  form. 
Solution  of  Per  acetate  of  Iron  and  Quinine. 


COD   LXYKR  OLEIN. 

This  preparation,  is  prepared  from  tlic  finest  Newfoundland  Oil,  containing  nil  the  active 
principles,  witlioui  its  impurities,  and  will  be  found  to  agree  with  ihcniost  dclicaie  stomachs. 
Phosphorised  Cod  Liver  Olein.  I  Cod  Liver  Oil  with  Iodide  of  Iron. 

Cod  Liver  Oil  with  Quinine.  I  Cod  Liver  Oil  with  Bromide  of  Iron. 

SYRUP  OP  HYPOPHOSPHITE  OP  IRON  AND  QUININE. 

This  preparation  has  beeu  successfully  given  in  If ysteria,  Epilepsy,  Spenuutunhuea,  and 
other  exhaustive  derangements  of  tljc  Nervous  Systeni. 

DIAIjYSED   IRON.— Dose,  10  to  30  minims  in  water. 

Proprietors  of  the  Citv  of  Londoa  Cough  Ijoz3ng«is  and  Pills,  Toothache 

Annihilator,  No  More  Corns  (^Ul  Registered):  and  Antiseptic  Saline. 

Application  for  the  Marvellous  Removal  of  Corns. 

BREWER  &  MARSTOI,  Pliarmacsutical  and  Operative  Ctiemists, 

105,     LATE    99,     LONDON    WALL.    E.G. 


1 


By~Appoiiitmei:t 


ESTABLISHED    1812. 


WHOLESALE   AND     Registered  Trade  Mark. 

EXPORT    BOTANIC    DRUGGISTS, 

5,, 6  &  7,  RAVEN  ROW,  LONDON,  E. 


"WINGED   LION"    SPECIALITIES. 

KNOWN    ALIj    OVKI;    'IHK    WOULD. 

MEDICINAL  HERBS  IN  PACKETS.— HERB  BEER  EXTRACT. 

COMPOSITION  ESSENCE.— FLOWER  SEEDS   IN   PACKETS. 

COATED  PILLS. -^VEGETABLE  SEEDS  IN  PACKETS. 

INSECT  POWDER.     SPECIAL  COUGH  LOZENGES. 

ETC.,  ETC. 


Price  Lists  and  Special  Quotations  on  Application. 
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JAMES  WOOLLEY,  SONS  &  CO., 

DRUG    MILLERS, 

Mbolc6ale  nnb  leyport  Bruggiet^, 

AND 

manufacturing  pbarmaccutical  Cbemiet^, 

DEALERS    IN 

Druggists'  Sundries,  Cfiemicaf  and  Pharmaceutical  Apparatus, 

Surgical  Instruments,  etc. 

Special  Department  for  the  Manufacture  of  Trusses  of  every  Description. 

WAREHOUSE,    OFFICES,    AND    SHOWROOMS- 

Victoria  Bridge,  MANCHESTER. 

Laboratories  and  Drag  Mills— KNOWSLEY  STREET,  CHEETHAM. 

Telegrams—"  PHARMACY,     MANCHESTER." 
Prices  Cuppent  and  Illustrated  Catalogue  fpee  on  demand. 
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THOMAS   WHIPPEN, 

BATTERSEA,    LONDON. 

MANUFACTURER  OF 

CAFFEINE  AND  CITRATE  OF  CAFFEINE, 

QUININE  and  all  CINCHONA  SALTS. 

QDINETDffl  and  (jUINETUM  SULPHATES. 

LIQUID  EXTRACT  OF  CINCHONA,  P.B.,  1885, 

AND 

LIQUID  EXTRACT  OF  CINCHONA  FLAVA,  P.B.,  1867. 

SALICINE, 

STRYCHNINE    ("HuUe's"). 

The  Advertiser  is  the  Proprietor  and  Inventor  of  this  well-known 

Brand. 

GEORGE  ATKINSON  &  CO., 

SOUTHALL,    MIDDLESEX. 

OFFICE  AND  WAREHOUSE- 
SI  &  32,  St.  Andrew's  Hill,  London,  E.G. 


(PROPRIETORS-THOMAS  WHIFFEN  &  SONS.) 


Specialities, 

ANTIMONY  and  its  Ppeparations. 

IODOFORM  and  Iodine  Resublimed. 

POTASSIUM  BROMID  and  Bpomine  Preparations. 

POTASSIUM  lODID  and  Iodine  Preparations. 

VERMILION  and  other  Mercurials. 

REFINED    CAMPHOR,    in    Bells    and    Flowers. 

AND  SOLE  REFINERS  OF  THE 

KEY  BRAND  TABLETS,  from  i-oz.  to  16  oz.  each. 

OIL    PRESSERS    AND    DISTILLERS 

DRUG  GRINDERS,  etc.,  etc. 
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Telegraphic  Address:   "HUBBUCK,"  LONDON. 

HUBBUGK'S  PURE  OXIDE  OF  ZINC, 


PHAEMACEUTICAL  CHEMISTS  will  use  this  in  preference  to  the  ZINCl 
OXIDUM  of  the  Br.  Ph.  1807,  which  is  a  return  to  the  process  of  the  Pharma- 
copceia  of  1836,  being  a  roasted  carbonate  as  a  substitute  for  the  pure  Oxide. 

HUBBUGK'S  PURE  OXIDE  is  made  by  sublimation,  and  is  war- 
ranted  to  contain  upwards  of  99  per  cent,  of  Pure  Oxide  :  in  fact,  the  impurities 
are  not  traceable. 

Sold  by  the  following  Wholesale  Druggists  in 

Boxes  of  7  lbs.  and  14  lbs.,  stamped  by  the 

Manufacturers  ;  also  in  1  lb.  Boxes  and 

1  lb.  Glass  Bottles  :— 

Allen  &  Hanburys. 

Baiss,  Brothers  "i  Co. 

Barron,  Harveys  &  Co. 

Battley  &  Watts. 

Bleasdale,  Wm.,  &  Co. 

Burgovne,  Bnrbidges  &.  Co. 

Clay,  i)od  &  Case. 

Cor'byn,  Stacey  &  Co. 

Dairy,  Yates    &  Rout.ledgo. 

Duncan,  Flockharl  &  Co. 

Evans,  Gadd  &  Co. 

Evans,  Lescher  &  Webb. 

Evans,  Sons  &  Co. 

Ferris  &  Co. 

Gale  &  Co. 

Glasgow  Apothecaries'  Co. 

Barker,  Stagg  &  Morgan. 

Hatrich,  W.  &  R.,  &  Co. 

Hearon,  Squire  &  Francis. 

Herrings  &  Co. 

Hill,  A.  S.,  &  Son. 

Hodgkinson,  Preston  &  King. 

Hodgkinsons,  Treacher  &  Clarko. 

Horner  &  Sons. 

Huskisson,  H.  O.,  &  Co. 

Ismay,  John  &  Sons. 

Johnson  &  Sons, 'Limited, 

Lofthouse  &  Saltmer. 

Mackav,  John  &  Co. 

Oldfleld,  Pattinson  &  Co. 

Raimes,  Clark  &  Co. 

Reynolds  &  Bransom. 

Bouthall  Brothers  &  Barclayj 

Taylor,  James. 

Thompson,  H.  A. 

Thompson,  John. 

Tyrer,  Thos.,  &  Co. 

Walker,  Troke  &  Co. 

Warren,  A.  &  J. 

Willows,  Francis  &  Butler. 

AVoolley,  James,  Sons  &  Co. 

Wright,  Layman  &  Umney. 

Wyleys  &  Co. 

The  Manufacturers  supply,  Wholesale  only,  in  quantities  of  not 
less  than  3  ewt. 


THOMAS  HUBBUCK  &  SON,  Limited, 

{Established  1765,) 

24,    LIME    STREET,    LONDON. 

Manufacturers    of  White   Lead,    White   Zinc,    Paints,    Oils   and   Varnishes. 
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Druggists'  Confectionery. 

ROBERT  GIBSON  &  SONS, 

MEDICATED  LOZENGE  MANUFACTURERS, 

CARLTON  WORKS,  Erskine  St,  flULME,  MANCHESTER. 

Wholesale  Depot — 
1,  GLASSHOUSE  YARD,  ALDERSGATE  STREET,  LONDON. 

GIBSON'S    SUPERIOR 

IBoileca.    SvL^^irs 

Have  gained  a  Hiprh  Reputation  everywhere.     FOR  EXPORT   TRA.DE,  they  are 

put  up  in  1-lb.,  2-lb.,  and  5-lb.  Bottles.     Packed  in  Casks  t)r  in  1-doz.  Cases  as  required, 

and  delivered  F.O.B.  at  any  Port  in  Eni^laiid.    These  Sweets  are  absolutely  pure. 

We  specially  recommend 

Lime  Fruit  Tablets,  Everton  Toffee,  Mixed  Fruit  Drops,  Cough 
Drops,  Raspberry  Drops,  Lemon  Tablets. 

Delectable,  Voice,  Glycerine,  and  Magnum  Bonum  Jujubes, 

In  2-lb.  and  4-lb.  Decorated  Tins  (Tins  free) ;  and  4-lb.  Glass  Jars  (Jars  free) . 

COMPRESSED  CHLORATE  OF  POTASH  PELLETS, 

SACCHARINE    PELLETS, 

And  PELLETS  of  every  description,  put  up  in  1-lb.  AVhito  Flint  Glass  Bottles,  with  Bos- 
wood  Top  C^rks.    Bottles  not  charged. 


HIGH-CLASS  LOZENQES 

OF   EVERY  DESCKIPTION. 

Chlorodyne  Cough  Lozenges,  Chlorodyne  Jujubes,  Peppermint 

Lozenges, 

In  every  variety  of  size  and  strength.     Curiously  Strong,  ami  Multiim  in  Parvo  Mints  gi\-e 
the  utmost  satisfaction.     Medicated  Lozenges  of  Phiirniacopiria  Strength. 

DIGESTIVE  TABLETS.     VOICE  AND  THROAT  LOZENGES 
for  Singers  and  Public  Speakers. 

ORIGINAL  SUGAR  WORM  CAKES 

Have  an  immense  sale,  both  at  home  and  abroad ;  will  keep  vn  any  climate,  and  give 
entire  satisfaction.    Put  up  in  Tins,  containing  3  doz.,  6  doz.,  and  12  doz.  cakes. 


THROAT    HOSPITAL    LOZENGES 

(As  per  T.   H.   Pharmacopoeia). 

All  Lozenges  axe  Bent  out  in  2-lb.  and  4-lb.  Bottles  (bottles  free),  but  allowea 

for  if  returned. 


PROPRIETARY    LOZENGES    CAREFULLY    PREPARED,    STAMPED, 
AND  CUT  TO  ANY  SIZE  OR  SHAPE. 

PIUCE    LISTS    SENT    ON    APPLICATION. 


Our  Goods  are  supplied   by  every  respectable  Wholesale  Shipping 
House  in  London.    Indents  should  be  marked  "Gibson." 
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THOMAS  TYRER  &  CO. 

(Tliomas  Tyrer,  F.I.C.,  F.C.S.,  F.S.S.) 

STIRLING  CHEMICAL  WORKS,  ABBEY  LANE,  STRATFORD,  LONDON,  E. 

Established  1814. 

PHARMACEUTICAL,  PHOTOGRAPHIC, 

^ecbnical  anb  pure  Cbcmicale, 


"wi3:ol:e:s.a.le    .a^itd    elx:i=oi?.t    oitl"^.) 


ACIDS— pnre  and  technical.     Acetic,  Benzoic  (from  Gum),  Formic,  Hydro- 
bromic.  Hydrochloric,  Hydrocyanic,  Lactic,  Nitric,  Sulphuric. 

ACETATES — Ammonium,  Iron,  Sodium,  Potassium,  Zinc,  etc. 

ACETONE. 

BARIUM— Carbonate,  Chloride,  Nitrate,  Oxide,  Peroxide,  etc. 

BENZOATES — Ammonium,  Calcium,  Potassium,  Sodium,  etc. 

BISMUTH — Oxide,  Carbonate,  Cosmetic,  Salicylates,  Subnitrate,  etc. 

DESICCATED    SALTS  for  Compression. 

ETHERS — Acetic,  Butyric,  Nitrous,  Sulphuric  (pure  and  methylated),  etc. 

FRUIT  ESSENCES  &  FLAVOURS. 

GRANULAR  EFFERVESCENT  PREPARATIONS. 

HYDROGEN   PEROXIDE— 10,  12,  20,  30  Volumes,  etc. 

HYPOPHOSPHITES— Calcium,  Manganese,  Sodium,  Potassium,  etc. 

IRON — Acetate,  Carbonate,  Chloride,  Perchloride,  Sulphate,  etc. 

MAGNESIA — Carbonate,  Calcined,  Citrate  (effervescent),  etc. 

MANGANESE— Salts  and  Technical  Siccatives. 

MERCURY — Ammon.,  Subchloride,  Oxides,  Percbloride,  Cyanide,  etc. 

OLEATES,  LINOLEATES  &  SICCATIVES. 

PHOSPHORIC   ACID— Pure,  Dil.  B.P.  1500-1750. 

POTASSIUM— Acetate,  Citrate,  Oxalate,  Sulphate,  Bisulphate,  etc. 

PYROXYLIN.— Collodions— Medicinal  and  Photographic. 

SCALE   PREPARATIONS— Ammon.,  Bismuth,  Iron,  Potassium,  etc. 

SPT.   ^THER.   NIT.   B.P.         ■)    ,,     ■    y,     ,    ,  , 

^^     ^  ^     i    Also  in  Bond  of  own  make. 

SPT.  AMMON,   AROM.  B.P.   i  

STRONTIUM— Carbonate,  Bromide,  Iodide,  Lactate,  etc. 
ZINC-  Acetate,  Carbonate,  Cyanide,  Oxide,  Sulphate,  Sulphide. 

AND    ANY    OTHER   PHAB JIACEUTICAL    PREPARATIONS. 


{Guaranteed  to  any  Official  or  Required  Specification.) 
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RAIMES    &     CO.'S 
"PREMIER" 

EXT.    MALT. 

ALSO  IN  COMBINATION  WITH  COD-LIVER  OIL. 

Samples  and  quotations  in  hulk,  or  8,  12,   and   16  oz.  bottles   on  application. 

RAIMES   &   CO.,    Wholesale    Druggists,    YORK. 

COOPER'S    SPECIALITIES. 

LIQUORS  FOR  CHEMICAL  SYRUPS 

^  AND 

CONCENTRATED  WATERS. 

S^In  Ordering  please  specify  COOPER'S. 

Sole  Manufacturers  : 

COOPER  &  CO.,  '■  "g^r'"  LOUDON,  N. 
KT    GENUINE    "^ 

MALTiXlRACT. 

Bulk  or  Bottled,  Prices  on  application. 
ANDERSON  &  CO.,   Wholesale  Manufacturingr  Chemists, 

12,    MURANO    PLACE,    EDINBURGH. 

ACIDS,   COMMERCIAL    AND    PURE, 

DRUGGISTS'    SUNDRIES.    ETC. 


Sulphuric,  B.P.  Phosphoric. 

Sulphurous.  Carbolic,  B.P. 

Nitric.  Hydrochloric. 

Nitros.  Oxalic. 

Hydrofluoric.  Acetic. 


Citric  and  Tartaric  Acids. 
Essential  Oils  and  Essences. 
Camphor.  Borax. 

Soda  and  Potash  Bicarbonates. 
Ammonia  Bicarb. 
Ammonia  Liquor  Fort.     "880. 


W.    HOULDER,    SON    &    CO., 

(Established  1780,) 

SOUTHALU    MIDDLESEX. 
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ASTLEY  COOPEE'S 

PURE   ENGLISH 

GELATINES. 

MEDICAL    OPINIONS. 

G.  Sharp,  Esq.,  M.B.C.M.,  Edin.,  says  (after  having  made  au  examination)  : 
"It  forms  a  bright  clear  jelly,  free  from  all  cheniical  impurities." 
The  Xjancet. — An  admirable  degree  of  Purity  and  Transparency. 
British  Medical  Journal.— Good  Gelatine  of  excellent  quality. 
Chemist  and  Druggist.— Of  extreme  purity. 

THEY     ARE    CHEAPER    THAN    FOREIGN,    and    absolutely    free   from 
Sulphur,  Acid,  and  all  Chemicals.     Samples  and  prices  free  from  the 
Sole  Manufacturers— 

ASTLEY  COOPER  &  CO., 

Analytical    Consulting  and    Manufacturing   Chemists, 

LEEDS. 

GENUINE  CRUSHED  LINSEED. 

17/- 

THIS  CRUSHED  LINSEED  IS  SPECIALLY  PREPARED 
FOR  CHEMISTS'  USE. 

The  Finest  Seed  only  is  used.     Before  crushing  it  is  as  thoroughly  cleaned  as  ib 
can  be  by  the  most  modern  machinery.     No  oil  abstracted,  nor  is  any  added. 

Sample  on  receipt  of  post  card,  which  will  be  found  eqiial 
to  any  Crushed  Linseed  on  the  market. 


One  Cwt.,  Carriage  Paid  to  any  town  within  200  miles  of  Wem,  for  17s. 
Cash  with  order.    Special  Terms  for  5  cwt.  lot  and  upwards. 


G.    H.    MORGAN, 
WEM,    SALOP. 
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J  JE5  "W"  S  :]S  XT  JFL^X^ 


^;z; 


Oriental  ~:r 


Pofs, 
ls.6d. 

aiifi 
2s.  6(1. 


Tooth 
Paste 


KEErS  PERFECT 

IN  ALL 

CLIiVlATES. 

CAUTION.— Observe 
the  sig^nature  and  Tiade 
Mai-k  (J  <i  B  in  a  double 
tiiangle). 

Of  all  Chemists  and  Wholesale  IIoiws,  and 

JEWSBURY     &     BROWN,     MANCHESTER. 


ALFRED   WHITE   &   SONS, 

TLATE  T.  R.  &  A.  WHITE.    Established  1775.] 

Manufacturers  of  Acids, — /Ethers,— Sp.  /Ether.  Nit., 

Sp.  Ammon.  Arom., — Liq.  Ammon., — Soldering  Solution, — etc., 

and    preparations   of  Alum,— Animal   Charcoal, — Antimony,— Baryta, 

Bismuth, — Strontia, — Tin, — Zinc, — etc. 

CASTLE   STREET,    SAFFRON    HILL,    E.G. 

Works:— WEST  DRAYTON,  MIDDLESEX. 
Telegraphic  Address  :— "  ETHER  METHYLATED,  LONDON." 

SMITH'S    'PERFECT"    54ss^ 

POWDER  WEED  KILLER. 

Manufactured  by  arrangement  with  the  Patentee. 

A  Scientific  Triumph.  Nothing  like  it  ever  seen  before.  Immediately  Soluble 
in  Cold  Water.  One  small  Tin  makes  25  gallons  for  use.  Leakage  imi>ossible. 
Each  Tin  a  Measure.     All  Tins  free.     No  Return  Empties.     Sold  in  handsome 

enamelled  Tins. 

RETAIL  PRICES-1  Tin,  1/9  per  Tin ;  4  Tins,  1/6  per  Tin ;  8  Tins, 
1/5  per  Tin;  12  to  20  Tins,  1/4  per  Tin. 


THE 


WEED    KILLER    OF    THE    FUTURE. 

GREATEST    PROFIT    TO    AGENTS. 

No  other  Preparation  has  a  chance  against  it.     Agents  should  stock  at  once. 
Liberal  Trade  Terms  on  application. 


MARK 


Sole  Proprietors — 

SMITH    (Limited),   LOUTH,    LINCOLNSHIRE. 


(Mark  Smith,  Louth,  and  the  Horticultural  and  Agricultural  Chemical  Co., 
Glasgow,  Amalgamated.) 
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E.   GOULD   &   SON, 

Chemists  to  the  London  Homoeopathic  Hospital, 


JIANUFACTUEERS   AND   IMPORTERS   OF 


HOMEOPATHIC  MEDICINES 

AND 

HOMIEOPATHIC  SUNDRIES  OF  ALL  KINDS. 

Price  Lists  of  Medicines,  Medicine  Chests,  etc..  Post  Free  to  any  part  of  the  World. 

59,  MOORGATE   STREET,   LONDON,  E.G. 

Every  Chemist  and  Drug-gist  whose  orders  amount  to  £10 
per  year  shares  in  annual  profits. 

«t^The  most  Profitable  to  the  Trade  to  Sell,     ix  boxes  of  one  dozen  of  each 

MEDICALLY    CALLED    OE   NAMED 

"CONDITAS" 

AS   A    COMPOSITE    POWDER. 

THE  LION  DISINFECTANT  AND  DEODORISER. 

The  CONDITAS  COMPANY,  163,  Battersea  Rise, London,  S.W. 

Gheinisti  and  Driigrjists  as  Co-operative  Manufacturing  Agents  ivanted. 
Labels  24|-  per  gross,  with  Agents'  namos  and  addresses. 


SIZE. 

Wholesale  (Carriag-e  Paid) 

Cash. 


Retail. 

6d.  size  ...  4/-  per  doz.  |   6/-  per  doz. 
1/- .     ...  6/-        „      I  12/-      „ 


TO    THE 


TRADE. 


For  destroying  Weeds.  Moss,  etc.,  on  Garden  Walks,  Carriage 
Drives,  Roads,  etc. 

Special  advantages  which  the  sale  of  our  "Acme"  'Weed  Killer  affords  the  Trade. 

1.  The  "Acme  "  Weed  Killer  is  used  in  the  gardens  and  oa  the  estates  of  the  Gentry  ia 

nearly  every  town  in  the  Kingdom. 

2.  Our  Retail  Prices  are  such  as  will  induce  a  ready  sale,  and  we  make  no  charge  for  l- 

and  2  gallon  tins. 
■i.  We  pay  carriage  on  six  1-gallon  tins,  or  on  three  2-gallon  and  three  1-gallon  tins,  and 

on  5  gallons  in  drums  and  upwards. 
4.  Drums  are  charged  at  cost  price.    Full  price  allowed  when  returned, 
o.  By  taking  a  40-gallon  cask,  and  retailing  it  in  small  quantities,  the  Retailer  makes  a 
large  profit.    Special  terms  for  new  empty  1-  and  2-gallon  tins  if  ordered  with  40- 
gallon  cask.  Trade  Terms  on  appUcation. 

RETAIL  PRICES.— In  1-  and  2-gallon  tins,  2s.  per  gallon  (tins  included)  ;  in  5-gallon 
drums.  Is.  6d.  per  gallon  ;  8  gallons.  Is.  5d.  per  gallon  ;  10,  15,  18,  and  20  gallons,  Is.  4d. 
per  gallon ;  in  -lO-gallon  casks,  Is.  3d.  per  gallon.  Used  in  proportion  of  1  gallon  to  25 
gallons  of  water. 

"iS-If  desired,  we  can  supply  the  "Acme  "  Weed  Killer  iouhle  strcngfft,  1  gallontobe  mixed 
with  50  gallons  of  water. 

PRICES.— 1-  and  2-gallon  tins,  3s.  per  gallon  (tins  included);  5  gallons,  2s.  6d.  per 
gallon;  8  gallons,  2s.  4d.  per  gallon;  10,  15,  18,  and  20  gallons,  2s.  3d.  per  gallon. 
Carriage  paid  on  5  gallons  and  upwards. 

Testimonials  reccioed  from  Ur.  HEAD,  Crystal  Palace  ;  Mr.  IRWIN  LYNCS,  Camhridge 

Botanic  Gardens  ;  and,  others. 

The  "Acme"  Weed  Killer,  for  Cheapness  and  Efficiency,  has  -won  for  itself  a  Name 

throughout  the  Kingdom  far  above  all  others. 

Sole  Pbopbietoes  and  Manufactubkes — 

THE   ACME   CHEMICAL   CO.,    Ltd., 

Tonbridge,    Kent  ;    and  Carlton   Street,    Bolton,    Lancashire. 
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A.  S.  LLOYD'S  EUXESiS. 

FOR    SHAVING    WITHOUT    SOAP,    WATER, 
OR  BRUSH. 


CAUTION. 

The  labels  on  genuine  EUXESIS  bear  signature  of 
Inventor,  A.  S.  LLOYD,  in  BLACK  INK,  and  the  signature 
of  his  Widow,  AIMEE  LLOYD,  in  RED  INK.  Refuse 
all  others. 

Manufacturer:  AIMEE   LLOYD 

(Widow  of  A.  S.  LLOYD,  formerly  of  27,  Glasshouse  Street), 

3,  SPUR  STREET,   LEICESTER   SQUARE,   LONDON. 


N.B.—When  ordering  from  Wholesale  Houses,  write 
"LLOYD'S  EUXESiS  {WIDOW'S)." 

BRECKN ELL'S     ™ze  medal. 

Kecommended  by  ^[  T^  Y  ^1         ^[  ^^  II    T^ 

Sir  ERASMUS  WILSON,  &e.        Oivi  IM       0\//\1"^h 

Ths  Sweetest  and  most  Wholesome  Soap  in  existence. 

"Ihn  ?k  .sed  nothing  but  your  SKIN  SOAP  for  consul erably  more  than  twenty  yeara. 
It  is  the  uest  I  ever  tried." — J.  A.  H.,  Esq. 

"1  still  maintain  that  your  SKIN  SOAP  is  the  best  oat.  I  recomaiend  it  wherever  I 
can."— G.  M.,  Esq. 

"  I  have  used  it  for  some  twenty-five  years,  and  know  nothing  of  its  kind  superior." — 
i  .  K.  C.,  Esq. 

Brecknell,  Turner  &  Sons,  to  the  Queen,  &c.  Proprietors 
of  ''BRECKNELIi'S  SADDLE  SOAP,"  &c.,  Beehive,  31  and 
32,  Haymarket, 'London. 

PRECIPITATED  CHALK. 

(CRETA  PR^CIP.) 

Parest  and  Whitest  Quality.    Clieapest  Sellers  in  the  Market. 
Cbcmicale,  Druge,  an^  Oile. 

APPLT   TO 

AUG.    LEVERMORE    &    CO. 

Please  Address  in  Full— 8,  LIME  STREET,  LONDON,  E.G. 

TELEGRAMS—"  LEVERMORE,   LONDON." 
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AMERICAN    BAY   RUM 

IMPORTED  AND  INTRODUCED  BY 

MICHAEL  E.  FOSTER, 

50,  BISHOPSGATE  WITHIN,    LONDON,    EC. 


Is 

6d. 

Wholesale     ... 

...     12s. 

per 

doz. 

2*. 

ijd. 

>i 

...     20s, 

6s. 

Od. 

„ 

...     50s. 

Eetail 


N.D.—To  Shippers  and  others  requiring  it  in  Bond,  M.  E.  F.  will  be  happy  to 
foncard  Special  Quotations. 

DR.  RENNER'S   ESTABLISHMENT   FOR  VACCINA- 
TION WITH  CALF  LYMPH. 

186,  MARYLEBONE   ROAD,   LONDON,   N.W. 

Vaccination  from  the  Calf  daily  from  II  to  12  o'clock. 

Prices  of  Calf  Lyinp! . 

2s.  each,  or  3  for  5s.  6d. 

Is.  each,  or  3  for  2s.  9d. 

Is.  each,  or  3  for  2s.  6cl. 

9d.  each,  or  3  for  2s. 

2s.  6d.  each. 

Sent  on  receipt  of  roraittauee  a.ldi-essed  to  the  Manager  of  the  Establishment. 

R9gi3terei  Telegraphic  Address;   "  yAccilS'E,"   London. 


Tubes    l^arge 

Points  i^^^Se 
i-omis  Ismail 

Squares 


TBiDE    MABK. 


CO      I 


<33  O^ 


SO 

CO 

Oo. 


The  Association  for  the  Supply  of  Pure  Vaccine  Lymph, 

12,  PALL  MALL  EAST,  LONDON,  S.W. 

SOLE    AGENTS    FOR 

DR.  WARLOMONT'S  CALF  VACCINE. 

Tubes,  2s.  each  ;  Half  Tubes,  Is,  each.     Pomade  in  Vials,  os. 


HUMAN  VACCINE,  from  healthy  children  only,  microscopically  examined, 
and  source  quoted. 

Tbree  Tubes,  two-thirds  full,  5s.  ;  Tubes,  one  third  full,  Is.  each. 

Tubes  two-thirds  full  (same  as  those  mentioned  above,  but  without  source),  in 
quantities  for  export,  £5  per  100  tubes. 

Vaccine  Ejectors,  Is.  3d.  each,  iucludiug  postage.  Pin-points  uncharged, 
Is,  per  doz, 

P.O.O.'s  (including  postage,  and  crossed  London  and  Westviinster  Banh),  with 
orders  payable  to  EDWAED   DARKE,  Secretary. 
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ELASTIC  SURGICAL  STOCKINGS,  APPLIANCES,  Etc. 

Having  had  a  large  demand  for  Elastic  Appliances,  I  have  increased  my  plant  by  the 
addition  of  a  number  of  lonj  Patent  Machines,  and  am  now  enabled  to  make  stock  in 
advance  of  all  usual  qualities  of  Elastic  Stockings,  etc.,  and  forward  order  for  usual 
makes  and  sizes  at  once. 

Very  common  low-price  articles  are  being  made  in  the  trade  which  I  do  not  stock  or 
recommend,  but  if  ordered,  I  can  make  to  any  sample  of  quality  at  less  price  than  any 
other  manufacturer,  on  account  of  the  superiority  of  my  Patent  Machinery. 

Randbooli  of  my  Manufactures  will  he  forwarded  to  any  Surgical  Instrument  Maker  or 
Chemist  free. 


MAGNETIC  BELTS  AND  APPLIANCES. 


Elastic  Surgical  Stockings,  Ejiee  Caps,  etc. 
Patent  Spiral  Seamless  Elastic  Stockings, 

etc. 
Patent  Pile  Surgical  Elastic  Stockings. 
Elastic  Supports  for  Lawn  Tennis,  Cricket, 

Lacrosse  and  other  Athletic  Sports. 
Bath  and  Rubbing  Gloves. 
Bathing  Caps  and  Belts. 


Lint, 


Trusses  of  every  description. 

Poro-Plastic  Jackets. 

Bandages  —  Indiarubber,     Elastic, 

Cotton,  Sayres',  etc. 
Chest  Expanding  Braces. 
Horse  Ear  Caps  &  Veterinary  Appliances, 
Suspensory  Bandages. 
Ladies'  and  Gentlemen's  Belts. 


Hot  Water  Bottles  and  Covers,  Respirators,  Inhalers,  Bronchitis  Kettles,  Throat 
Sprays,  Waterproof  Coats,  Cloaks  and  Driving  Aprons,  Footballs,  Shin  Guards,  and 
Athletic  Appliances,  Druggists'  Sundries,  Invalid  and  Nursery  Appliances,  etc. 


Manufacturee  and  Patentee : 


J.  H.  HAYWOOD,  CASTLE  GATE,  NOTTINGHAM. 


H.  ERHARDT&CO., 

9  &  10,  Bond  Court,  Walbrook, 

LONDON,    E.G. 


MANUFACTURERS   OF 


i  CHEMICALLY  PURE  TINFOIL,  ALL  TIN. 

Untarnishnhle  in  any  (JUiaate. 

For  Tying  Over  and  Capping. 

THIN    BAUDRUCHE-SKINS,  for  Capping. 

WAXED    PAPEB,    for    WRAPPING. 

All  supplied  feom  LONDON  STOCK. 


FINK   &   CO., 

LANE,    LONDON, 


E.G. 


FREDERICK 

10   and    11,    MINCING 

SPECIALITIES  : 

Glyeerine- Hand-picked  Gum  Arabic  and  Gum  Arabic  in  Sorts 
Gum  Tragaeanth— Pure  Beeswax— Honey. 


KILLS 


STEINER  S  VERMIN  PASTE 
RATS,     MICE, 

COCKROACHES. 


Sold  liy  all  Chemists  in  3d.,  Gd.,  and  Is.  Glass  Jars. 
Works— HMEHOI'SE,     I.OK1»OA%     E. 

KsTABLISIti:i)    ISoj. 

SANFORD  &  SON,  Manufacturers,  SANDY,  BEDS. 

Sole  Proprietors  of  Sanford's  Celebrated  RAT  POISON,  without  doubt  the  best 

ever  introduced.     Price  (Id.,  1«.,  2s.,  and  lis.  per  l)ox. 

Also  MICE  POISON  :  cannot  be  excelled.     In  Packets,  :U.,  Gd.,  and  Is.  each. 

LIBERAL    TERMS    TO    CHEMISTS. 

Wholesale  of  BARCLAY  &  SON,  SANGER  &  SON,  NEWBERY  &  SON,  EDWARDS  &  SON, 

and  others,  London. 
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PARIS, 
GOLD    MEDAL, 
1867. 


AND  AT 

PHILADELPHIA, 

1876. 


B.    H.    THIELLAY'S 


AND     OTHER     HYGIENIC     SPECIALITIES. 

EAU  FONTAIHEDE  JOUYENCE,  GOLDEN; 

OR,    GOLDEN    HAIR    FLUID. 

3s.  6d.,  6s.,  and  10s.  Gd.  per  bottle. 

ALSO  E.  F.  JOUVENCE  IN  EVERY  SHADE. 

Wholesale  Descriptive  Price  List  on  application. 

COMPANION  to  the  E.  F.  JOUVENCE. 

k  Delicious  Oleo-Fragrance,  to  fix  the  tint  after  operation.     2s.  &d.,  As.,  5s.,  etc. 

JETTCALYPTIA  (Registered,  1867). — From  Eucalyptus  Globulus;  powerful 
Stimulant  for  debilitated  hair.     2s.  Qd.,  3s.  Gd.,  4s.  6d.,  7s.,  and  10s. 

CELEBRATED  MOITSQUETAIRE.— For  the  special  training  and 
cultivation  of  the  Moiistaclie.  Quite  a  novelty.  Wonderful  success !  In- 
valuable to  Medical  Men  attending  Hospital  Wards,  checking  malarious 
and  generally  vitiated  air  from  the  respiration.  In  case,  with  implements, 
at  2s.,  3s.  6d.,  5s.,  7s.  Gd.,  and  10s. 

TRADE  TERMS  HALF  THE  RETAIL  PRICE.— Labels,  Wrappers,  efco., 
printed  with  Vendor's  name  and  Address,  through  the  Wholesale  Houses,  (i 
from  the  Manufacturer — 

E.     H.     THIELLAY, 

IparfumeuivCbimletc, 

LABORATORY,  AMERSHAM  PARK,  New  Cross,  London. 

(SHOW  ROOMS  AT  CHARING  CROSS  HOTEL,  W.C.) 


Agents  calling  upon  Chemists,  Perfumers,  Hairdressers,  etc.,  can  easily  add  to 
their  income  without  interference  with  present  occupation.  Write  to 
Mr.  TeiELLAY. 

Shippers  and  Merchants  supplied  on  the  usual  terms,  and  at  a  considerabla 
reduction  for  Export  in  Bond. 


600 


ADVERTISEMENTS. 


S.    HOWLETT, 

Medical  and  General   Shop  Fitter, 

SHOP-FRONT  BUILDER  AND  SHOW-CASE  MAKER. 
CABINET  FITTER  to  the  Pharmaceutical  Society  of  Great  Britain. 

4--^ ^ ^ ^  L      ESTAB.  1830. 

orders      fi 
carefully 
Packed  and 


,l^^^^^l^l|i^p, 


Plans  and 

Estimates 

fl    Supplied. 

NUMEROUS  REFERENCES  may  be  obtained  of  Leading  Chemists  in  all 
parts  of  the  Kingdom. 

SHOPS  FITTED  by  Contract,  in  Town  or  Country,  with  every  requisite,  on 
the  most  improved  principles,  and  at  lowest  prices. 

Manufactory  and  Showrooms  : 

4,  Lindley  Street,  Sidney  Street,  Mile  End  Road,  London,  E. 

BOWLING    &    GOYIER 

Manufacturers   of 
High -class 

mfi^W       ^^^P  Fittings, 
l||l^^  Gun  St.,  Bishopsgate, 
"^  London,  E.C. 


Chemists  vmiieA  upon  in  nwi; 

Tomi  in  the  Kingdom.      Plan's 

and  Estimates  supplied. 


Labour  well  planned  is  half  done. 


A  willing  mind  makes  light  employmenh. 


W,    H.   CHAPLIN    &   CO. 

WINES  AND  SPIRITS  UNDER  BUYERS'  BRANDS  AND  LABELS. 
Also  Sole  Wholesale  Agents  for 
Jules  Mapil's  Fine  Old  Cognac  Brandies. 
Georges  Golin's  Sparkling  Saumur. 
J.  B.  Antelle's  •\ 

Ernest  Dupre  &  Fils'  >   Champagnes. 
Jules  Doris  &  Co.'s     ) 
"Scotia"  and  "Erin"  Fine  Old  Whiskies. 
"Lion  Brand"  Wines  and  Spirits. 

LONDON:  10,  VILLIERS  ST.,  AND  35  AND  36,  MARK  LANE. 
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DINNEFORD  &  CO., 

MAXUFACTURERS    OF 

Horse-Hair  Friction  Gloves,  Belts,  Bath  Brushes, 
Oxford  and  Cambridge  Pads,  etc.,  etc. 

In  white,  grey,  and  black  hair,  of  various  degrees  of  hardness,  to  suit  the  moat  delicate, 
without  risk  of  injury  to  the  skin. 

WHOLESALE     PRICE    LIST. 


LADY'S  AND   GENT'S  FLESH 
GLOVE    (in  Pairs). 

No.  1  size,  33s. ;  No.  2,  40s. ;  No.  3,  42s. 
per  doz.  pairs.    Retail,  5s.  each. 


PRINCE   OP  "WALES   BATH 
GL,OVE. 

For  wet  or  dry  use.  21s.  per  doz.   Retail, 
2s.  6d.  each. 


CLARENDON  FLESH  RUBBER. 

Hair  on  both  sides.    One  surface  is  soft,  tbe 

other  hard  ;  either  may  be  used  for  friction. 

24s,  per  doz.     Retail,  2s.  6d.  each. 


ALEXANDRA    BATH 
BRUSH. 

Hair  on  both  sides,  on  a  lonq- 

handle.  24s.  per  doz.   Retail, 

2s.  6d.  each. 


ARM.Y   BATH    PAD. 

For  wet  or  dry  use.     Hair  on  both  sides. 
A  luxury  for  the  Bath.    12s.  per  doz. 
Retail,  2s.  each. 

OXFORD    WASHING  PAD. 

For  cleaning  and  softening  the  hards,  and 

for  the  Bath.    In  one  doz.  boxes. 

8s.  per  doz.     Retail,  Is.  each. 


CAMBRIDGE   PAD. 

Hair  on  both  sides;  for  softening  the  hands,  and  for  the  Bath.    12s.  per  doz. 
Retail,  Is.  6d.  each. 


THE    DEMIDOFP. 

42s.  per  doz.     Retail,  6s.  each. 


FLESH    STRAP   OR   BELT,   AND   BATH    STRAP. 

Ladies'  quality,  light  hair  and  sofcpile.    Gent's  quality,  black  or  grey,  and  pile  of  various 
degrees  of  hardness.    42s.  per  doz.     Retail,  5s.  each. 

180,   NEW   BOND   STREET,   LONDON,  W 

MANUFACTORY:   FOLEY  WORKS,  OGLE  STREET,  MARYLEBONE. 
Wholesale  Agents:  MAW,  SON  &  THOMPSON,  11  and  12,  Aldersgate  Street,  E.G. 
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IN 

SELTZER,  SODA,   POTASH    AND 
LITHIA    WATERS. 

The  ^^  Alpha  Brand'  Malvern  Waters 

(PREPARED  WITH  THE  NATURAL  WATER  OF  THE 
MALVERN  SPRINGS) 

are  the  favourite  Table  Waters  of  the  English 
Aristocracy.  Wherever  introduced  these  Waters 
attract  the  best  people  in  the  Agent's  neigh- 
bourhood, and  are  a  valuable  Specialite  for  high- 
class  Pharmacies. 

Also  the  PURE   NATURAL   SPRING  WATER 
(Still  and  Sparkling)  in  Quarts  for  the  Table. 


APPLICATIONS  for  AGENCIES  to  he  made  to  the— 

Sole  Proprietors,  W.  &  J.  BURROW,  The  Springs,  lALYEM. 

Telegraphic   Address— "  SPRINGS,    MALVERN." 


SODA,    SELTZEB,    LITHIA,    POTASH, 
LEMONADE,    GIWGEK   ALE,   Etc. 


Supplied  in  6  Dozen  Cases    7TT  A    Y^  T      ¥1^  Analysis,  etc.,  on 

Carriage  Paid  by  A   £\  IZr  *  ^  t^^  Application. 

R.    M.    MILLS    &    CO., 
BOURNE,   LINCOLNSHIRE. 

West  End  Aghnt— D.  WHEATLEY,  16a,  North  Audley  Street,  W. 

CiTr  Agekts— ALEX.  D.  RAE  &  CO.  (late  Hardy  &  Co.),  Chemists,  23,  Fenchurch  Street. 

and  G,  Railway  Place,  E.G. 

And  of  all  Chemists,  Wine  Merchants,  etc. 

OF   FINEST   QUALITY. 

A    HEALTHFUL   AND    DELICIOUS    BEVERAGE. 

JOHN    SYMONS    &    CO.,    LTD., 
Fruit    Mills,    Totnes,    Devon. 

GEO.    CHRISTIE,    Limited, 

WIRE  DRAWERS,  GLASGOW. 

COPPER  AND   TINNED  BOTTLING  WIRES  for 
Home  and  Export. 
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SOLE   ENGLISH   BRANCH- 

INGRAM  &  ROYLE, 

52,    FARRINGDON   STREET,    LONDON,    E.G.; 

AND 

19,  SOUTH   JOHN   STREET,   LIVERPOOL 

Importers  and  Exporters  of  all 

NATURAL  MINERAL  WATERS, 

SALTS,    AND    PASTILLES. 


Sole  Importers  of 


CARLSBAD 

Natural  Mineral  Waters. 

Are  now  imported  in  bottles  and  used  in  treatment  of  CHRONIC  GASTRIC 
CATARRH,  HYPEREMIA  of  the  LIVER,  GALL  STONES,  CHRONIC  CON- 
STIPATION, DIABETES,  RENAL  CALCULI,  GOUT,  and  diseases  of  the 
spleen  arising  from  residence  in  the  tropics  or  malarious  districts. 

THE    NATURAL 

Carlsbad   Sprudel-Salt 

Contains  all  the  essential  ingredients  of  the  CARLSBAD  MINERAL  WATER. 
In  small  and  frequent  doses  it  is  an  efficient  DIURETIC,  but  as  an  APERIENT 
it  should  be  taken  BEFORE  BREAKFAST,  in  doses  of  from  1  to  2  teaspoon- 
fuls,  dissolved  in  water.  To  increase  the  APERIENT  action  of  the  Carlsbad 
Mineral  Water,  a  teaspoonful  of  the  Salt,  dissolved  in  water,  should  be  added. 


INGRAM  &  ROYLE,  52,  Farringdon  St.,  London. 

AND  OF  ALL  CHEMISTS  THROUGHOUT.THE  WORLD. 
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UNIFORM    PRICES   THROUGHOUT   THE    UNITED 

KINGDOM. 

Apollinaris, 

-THE    QUEEN    OF    TABLE    WATERS." 

50  Large  Glass  Bottles  ...  ...  ...     22/- 

100  Small  ,,  ...  ...  ...     35/-   • 

ICO  "Splits"      „  25;- 

Hamper  50  Large  Stone  j        j^j      .^^^^^^^^^  (       22/- 
„       50  Small      „      r  "^  I       17/6 

G/ass  bottlds  alloived  for  on  return,  2/9  for  50   Large,   4/-  for 
100  Small  or  for  100  "  Splits^ 

Cases  extra,  and  alloived  for  on  return  in  good  condition. 


HUNYADI  JANOS  WATER. 

25  Large  Bottles     21/-  |^  Less  2|  %  discount 

50  Small        ,,         ...          ...     34/- j     for  prompt  cash. 

Packins:  included. 


FRIEDRICHSHALL  WATER. 

25  Large  Bottles     25/- |  Less  2i  %  discount 

50  Small        „  ...  ...     40/- 5     for  prompt  cash. 

I'acking  included. 

Delivered  Free  in  London  or  Twelve  Miles  round. 
Carri.\ge    Paid  to    any    Railway    Station    in    the    L^^nited 

Kingdom. 
Speci.^l  Terms  to  buyers  of  20  Cases. 


THE  APOLLINARIS    COMPANY,   LIMITED. 
4,  Stratford  Place,  Oxford  Street,  London,  W. 
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